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d_l3 _________ 



__>.> (The Third Culture) «4_J_JI __.L__ll» 1991 4___> jLia (__J j-— J 

^4_jj_j gl iltll (jja Ojj— -"J '-(J^jJ' LrH — <-«— "■ 4_jL_j _— -jt 3jJjL>. 4jS__j j*Jj—- 3j_— 4_l_ 

|<ljlif JMi- (j^ _HJ.ljln"ill (jj nn"U J__» (j jl-^j (j-S-4 I(___jJj__cjJI ^oJL-ll _____* (jjj___U __p» 

ljj_j (jja <__jjju (jjJLuua iL— a_. jj£_M 1_jLl>. (__jL_o ~ __ ■ '"_,"_' (jl«"'J L_j_3 3__j_u__jJI ^_jIjI__j 

cc 

. ___Cj I j Loj 

|<i_j J}_>- (j-_J .4_L__M |<__>l ___>_- jJoj (jpa |<__ «L_l_Jlj 1 1 jjjJ J-ii_M LjjJI jj_ ^JjJI 
.4jj_u_L_>JI 4_>L__ll (jjO JjJ-w £jj tL_cj .. J J->JI jj__j_u_L«_*JI (jj__2_II jL_o j— ^J _'L_-J 

_j_- t-jlj-w (j-a jjjuJI (The Next Fifty Years) 3i ; -tt ____, jj____>j| __.i__: jj___jj 

.S_uJl>J| 4__L__)I 

4_L_<l 4jj___II 4jjL_iil <Lui_«L_ oL-_l_La cuulA l_iL-_1I \jjt ^P-J _kj «jjIjJI ___'L_J,I 

sLp. ____» jSp (j^JI _jIjj__JI ____ j-jj (sL-__JI _>» 4_iL-_>JI _■___ <j ___>_. _?_JI J__«J__ .jljiaJI 
« _ 

LjL___ IjjWJp» L_jJLl ____J I 4_JjjJI 4j__-t___JI 4_j___ltl JUL .__<_j__II 1 j-_ j-£_> __lc _>-L_l _M-> 

_. » _. « 

^lcj i__cL_t___>_M tKjJlj i_;j__jJI ^j '_■-_- II 4l___ij ■ .„'r.,-,Vlj i4j___l>JI L>L>JI __.L_jI Jl_ 

^JjJI CjjjJ. _______ J-uJl I ju. (__J__»joLcj__>jil ejJb _,Ut~ij .4_i__CJI 4___j_-Jlj i4j___UI «Ll>.-'I 

l.iiljJ (j-JI (___JI <;lj_J Sjj_-_M JJ--JI -jljii.ill JM». 4__j.~iU 5_LjJI -_iLj__1 j_-1 _j[ .___- 
-^. _-,*...._, 4__j 4jL__1I __!_ ^a_»jlj_____l jj- — (_J__JI I j_k ___ lj___L__ (jjjJl p fl '___■ (j-aj — «L_Lc 

4jaj1_-JI 4j__L>JI i_-~-I _f jL_JI (jLs __JLllLij i L_^ _;jJ-VI j»j— — I _— '_ uj i" '.' _h*-4 |__j^>Laj 
(joJjLiij |__j iS__L_>JI «j__ jljitl (jjjju j__ijj i(__>jJLi _)l — iti (jVI ^_U" .-,__■ 4j_? i '_■ -j*..._i d__LtJI 

.icLJI 5J___| 
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cl1iq.oJ1 aijjj\jgjjxoAll 
4jln"i jlvjVI L4_ju_ cjIUjihj*! (jj.rK.i V nLaLJI i(_il*.<ll I j__ (___ij <2_)L__1! -j__ ___> 

L->, lg «Vl __lll <_jl jJ_L_U ___l -t_^J_j__JJ i^j-w-M -ojjjl £jj_) (___l -t_$jlj_)V _yj__j Jj ijjjJ-4j>JI 
-^.t- 1 * i ii.i <*< j**m <4 j nlt, II <_jL-_jV1 j_-l *— uj-iflj 2JjL-_— Jj -tjjjl ■ t—j ■ <__ JujJI (jjuij . I ju- LLojj <__— i 
.-.IjjjJI (__lc (jiajjC JJ4«--.J<_I_ ( jnlt . l l ^alstJLl (_-]_ (j- «Ti iU I j n <j'"l 

(jJJ jj-p (jjJl 41mhVI (__lc 4jj_>-! i>jjj___Ilj (jjjajLdJ _jVLHI O ju_ <_jL"_i (jl <»cjl V (___Jj 

,___ («_uL>Jl _jjL_!l Cy^-} cjL <i_i-Lc (j— — %-u> _»l I d *, i ii.i II <— Uj (j-o J— <3_l ~U4jjJI L_Lj_». 

. L^jjJjl i"j ___J I 21'.. .VI 4_icjj 

j4— <u_3j _ru djjIjJI <IjJ__>VI (jjj__Jlj (j_4jVJI <— jVL_JU (jJ__Loj (_iL_J1 <rj_ojja 

C jljL>_yi jjtTnn i__j£ .L_>jj__>Ij L4JI (— 4_u (j-J! _jVLr-_>l 1 nl"Va (___ 4 1 . *. 1 1 2JL_< (jj_u__>JI 

S(jj__ L»j (jj__ _>__- L^jJ-j^-jJI 2___ II VI jj«"iin — <u_j SLUL-Jj-JLI (jj— Jl < n i«-i'i _*jj« <____ 2_y__JI 

-tjjjl £jj_> (_-— jJ_}J (jl 1 «_ K «l.i i rtjCj i_j_j_<i -alc. jl jL-_« J- (__— L^j-Sjj I I iC <u (__jJI — jljjU"<ll L» 

S__IjjVI __a 2j_>.L_<i _jVj->_ J*i «ij 1 11 L^jIj ■ 3 * **•".' _)J <jJ— >JI — jL_9jjJI _/t SL^_j_ jA__jj n_"j_-V1 

_>jj i*ii<*j 4 m«i->-l 4jj__) _jlj_i_uu 4_j__! _;, l*-r"lL 4_u_i- 4.0«"- _jVl_La <_iL__]l -tu. cu 

:f»_bj i<U-«J-JI -t_^VL_--j -ti fl j"i< JM_- (jj» jj4*_>Jl -_« ljui_T (jjl__ljjj (jjOjo «<\ j«j<i-f- 1 1 jjL ULc 

—jjjjjj i(jL_sj-^ _jjIj_i_j '(jjjjj»- uLjIjjj 1 j-Ijj. *j^L j Jjvj 1 j-^jl J j jL"«jjj dLi».VI <-l «il«* 

(— uuljj i(_-ll^j«i"i ij^yji» __ll^j«j 1 JkjL Jjj (j__ijl c-Laicj ijju_jl jjjj (__j1 j «ij*C 11 j >(_,< i.iIjjL— i 

jjjj ii^IIj (jniiill f«JL_j 'j-ij-a _;j-_j>-j i_>_jjL_> _)_jjj i_jjjj»-j 1 1 '|j i ijj- (jj__jJlj i<__j__[ 
t Lalcj i<_LL_i .(___ j_>-jj (___.Li____VI t-bjJl ___ <__>-LJlj (jniiitl («JLcj i_jVj_t •_>_"_ _)>*■ 
, ij «i.ij jjjj-j___l! ULcj i_)__jjljJ <__jjj_wj 1 jjjL_> ._;j <_JjLoj <__)___jjLi Jjja «<*> <-jL___cVIj jkJLI 

Ljjj-jJj i*C*ill (jin iiijj-jLuiL» .l<j.t<l ) ___.! '< Ll 1 nVI <:l_i jjl j i"i *- a jjJUoj >^>jjV (jjjL»-J < j— ij jlj~>- 

UUj 

-j-iJ (iPjL- _»S__Jlj .jjL>.Jj__. _>_J__«J i__jIjj_j- (jLI_ (jL_bLjJlj 'UJ^JjJ cr- J JJ 

.(j-j «1 111 (__lj 1 jj li.U Jjj 4jj_a-JI (.L jj__!l 

cc » ' . 

(j_u _>__ . (_5jj__JI <_uL>Jl (jjt, J ."...«tt lal ,-i.C*....l JiLeu <_jl_-JI (j_« JjV1 <-jLjJI 

»> 

<Uj-*1jJ1 juc /4___J1 *l i~*...1j i<_j| j*j*C1I «clc (__ja 3 " —*■ 1 1 ~ < *** tl :L^JjLuj ___II _jL_j-_>jJI 

(jl (_, it a ___ _j*>L»L_llj . 'j "■*■"■ H 4jjj_u ___ 2> JuJ—kJI __LaL><jV1j ""'! j 1_j tl ___ <Lj__>!ju_V1 

<W* )> 

Ljj-wj Li_ 1 jl Ls (___lj 1 Ljj___j Lucj 2 »j , U ^^jjj Ljju_L_jj 1 * - 1 «" <»j ^jC ___)j 1 Lj->- t___JI _)J— J 

jj-o (jj-i » Jjj-3 5 JJ-— » JjUj _jj— Jl I ju- ___l 
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CLOlO Q 

« » . 

(jj* -jlcj-.sj-'' ^laju j[ i ^*ijj--**tl l_uL>JI jj* J j " --t I i *. , ,.j « ^LiJl i— iLJl Lol 

^jjj.1 ■ al .■:■<:-■ ...Ij .4j**>L*_ 

I .-j , -..*--j LjjVI -w* ^jiusll LilcL-uj iSjLU (_-_c I *"j t^j , -j ,^^9jVI * Lj-- _jj-. ■ *-— ■ jtlj 

i L_ll--J--V l__ujjj 4_LjJoJ ii_j___-__VI i (__J L-ij 1 1 U «L____J 3jl.~,-tl ,-.ljj ■ -_,~.llj , I *jj,,.Ij-. 

Sj »*MI j <jj jljJI I *.*■ *l jj Li_i_ol j^a (jLalj 

J__uij 4jLt_)J 4jj_3 k-jljjl jV lV*nn*i il i*^jl__uJI _.j.. mi jjjj __». (___)jj-« Jjj T*i i j_u L-i| 

3 j__sL-e_o (___> jjL . jj . <_l>- jjj_u__>l (___> «Ls-****! («JLc -<-__jl L«-> — »LjjVI *> j__k (___)j 1 jj nn< jjj-. 

'.•-J* '"•*-'> L,~~~- ^^Ij*'"'' ^ La •<— il L-Lti^ j-u__tj — 1951 "_Lu< ^UajjjJI 4cl jV1 iiiji 

• I '*! | _* '***" 1 j ' I * j_* **i t <__—*! L^— *— — i 4_Cj_u_JLi I 1 ' ■ *-.j **» (_jjj_*o <_— lc 5_*i J L_5 4jj_— 3 «A— iL— j j_t 

•w* (^-jljjtt"!! L__-.jJ.I <_l_) -• ' I - — "■ j (jlSL- .. 4jl_i_jjl dj_- (jj* fr 4 1 i ii U 4 i m (jj__-_>Jl 
UjjJI («JLtJI £_<p* I '-'I jt~ (___) jJaJJI SjLcI 4j_fl Ijuaj il <il"i-«- « d^-jii J£ j_u__jj 4_)jjlLI 4jjJ__ 
.4jj) *VJpl * it.1 iiia (___)j i__jl_*_*_JI I j_* i*->lj (jjjSLill Jj-MC (__-) Jj_j-j_-i j_)L-__JI I j-4 . 4_j_3 (j*ii j 1 1 



Jjjjjj-jj *"■*■_■ ' - 

2001 (j>L,i) 
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Jioinio II 



\JgiJI\J^LaJI 



ijjg_±iJI ci v u ln J i ninm 



,____) LjJ>.l I i[ < Jjjlo (j-aj j_*j »(jVI (j» 4_Li_i (j_u__«_v. Juu |«1*JI J j<"-| in«n j j LLa i ijllniO 

~i j U i-»lj/.-tl ^j_a i__)LLa 2 jtdC J}L>. ol jij^llj *l_tjj_<_jl «Ltlc \41\e jLji (_-jJI JjjjjJI Lijl i~ir I 

» » » • 

. 4njVlll J_ljj V <__>)jjj_ p^' 4j_9 LLJc ^K-ll^MnJ l'ijTJ ljL_w ^LjjJo LLa j (jj-o V 4l_J (j-ILtj 

* 

Ju^l -dl_,VI ,jt jJ j_jL_ ^l t l jjJI .jJl oj-ti jls .^jjt-II nlJ j Jji-*j . L-U: 
j>jl2j (jLa l_U j jooj .4_L_- <_f, in«V 1 tilJ j <jL_U LjjJ jl»>j i_ujL_> L» lj-u_> t( _y_iL_Lll Lj_».jt-ij (jl£> 
jojkj^j LjjjJ^jj oLS ^,-JI Ljpli «t-JJl . Ljj-3j . (jj <iK~m (jjiL-JI ,jl 5_>.jj ,_-J[ InU; SjLcijK jaL-ll 

,4_L__ (j* ■ ■• - ~- J_La 4jI j J_L>JI ,__«_} (jjLoLjJI 

.<jf j-jSLII «Ujjj»^! (_jJ-_ i_fl j «~ '< 1 « I jjJI (__jl <4_L__ (jij_-<->. £-^j-> Ljj Lj_- 

S^Luiiyi J>br_>VI (jC 4jj>jJ.I <Al/..rStl 3J-UI 4-ujJo L> .2 
.j_<-<_» jLat-iil t_Jl_L->(jL_t J-»ji t i_jlj_^ (J _ic(jj-CJLj 4 i<-il -».11 t j-3i-uJ.I 4JLJI "ujJeu Ja .3 

5<fljJa_J.I t |jVI < (jj»<»j-icj (Gamow) >oL>. 4j (jjjS_i ^jJI j_*_Ul (jjc 

S-Uli.1 j 4jjj (_<jl oLjjjjjjJlj CjLjjjjj-JJ Ja .4 

I (jjjjSLiyi (jl ijr_->- ___,_} I t\i <iln L-J^Lj-wI (jl~iiit-|V a (jl_Jj_) (jjJJJJ-Jlj (jjJJj-JJ ,»J .5 
S-Luj <jj jJl (j_«J i(jj_J.l Laj Sjjjjjjj il 1 4jj_> -L>-JJ V <«Jj Sl - j < « ,_jl (j_a ljjj_i 

5,«_CJl <\>jJaij <J»L-JI 4_jj-j_-Jt (ju 4_)>L»JI La .6 
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g h o oJI cujjj \jgjjj-oAJl 

"5^<__JI 4jjJ_j jtvg_J ,-.11 4_LjjJ_J| La .7 

.<_-Jj'-'l 4l__-'_'l ___. 3jL».yi i-Sjjlj Ujl jj j_ (jj J --->_>- 1 '* :< i. 1 AjI ■"""-'i 

L^ ___»_ ,___)l JsjJ-JI _,i tsl^lj 'ij-S <J (jJjS?! (j£jj .Sj^>.VI 4_*>l_JI __1_, 4jUVI JjL__j LJjLaj 

. I ju_ LiLajj _-_> (jjjjh (H (j-UjLjj-_Jl <aj1_j _>_Lu<l JSLuJ I gjlr 4jL>-"}'I 

(jj/LjJl (jl$(^l 4l^MiVl(jjaj n< i(^Lu Jl>j^ Lijl UjL^jJ^SJLu/SjLisljjJI^^LjjjljJjjjCJj 
(jjjjL jjjiJI L$_-j__u _)_*" (__ill 3 4_aJ__ £____" L_-jj\^a ■ Ljl .(j_>Jl uJJj ___i Lgjj_».j__u 

j--il (6ther) jjj-M (j-ajl )«-»icj __ j i« a •ta.jlM ___c IjjL- (*4__Jj i___<_Lll (jj-SJI -J___a ___3 
Jj i_j____/ ^,«-JJ l_U_ Juu VI 4j_uj__JI t_jljjjl JJA-J (jt-^- "-!-! jd^" (*- .i-jlj jJI (j^->^l ..->■-- 
Jjja (jjj-* - ! (j^J .L_iljjJI jJ^-JJ tjjjj^ UJJ---* UJ-y^_j_-- (j^-_ (*J 1900 -lLlu (jl SjLlSukJI 

4JL_>_-_-,'_' oJJjj i*Ljj__Jl ( .i/- J j^i r j- r ..-.... J i5i'i,..ii (j| (jjjJii (ErnstMach) L_JLa<-,,.,,jjl 

»1 mipLi -_ilj_*ja jJ^J ijM- 1900 4)iii 3Jji oJLlA (j__i jnJji , lLLLSJJ 4 juiitL Lal .__ljjJI JLuaj 
(j j[ .^jtt /II ^jlr-mi ><j,,i (jjC Sj__3 _;l (j___e-_u I l _£jJ(j__i ^aJ La£> ,(_, i.illl (JyjJ-JI Sl t\ i.itl L_jj_*_a 
(jj i tj ^J IjjL_i Lajj (_>jj_ul«JI (jj-SJI L-jl jijnia'» . JjIjI t^jjLjjjjS (jl (j_L> <_,-«-> 

(_-jJ! lTjI oKtl ____». jJj jj rtj _•_*" (jji (jjj 'n H (jjjDl 4jI jj ^^(jjjLj (jl _>_L«j V i^jjJI (jj^Ljj__JI 

. I ,<i« i p , ■ *-»»j j_a /*>_"_ '-»- ___) 1950 - ' - " (jjjjL jj--Jl L_pa . I *r"i , uj (jLS 

4__j « i i H Lxj j i i~ll JJjj <*'<j-m 4j__ (_f ■■."'*- (__~JLa (_--- I J->- *>Lj_-__> Ijj-u |<vi_JI j j »" j LLj_-I 

4-Ujsj 4_>L__a i_JLL- (jl JJJJJ >^J-J<l I Jj tt j_ JlSjJI (jj-Li _-lj--l i_JL_- (jl jji. . _j i n a S jjl t>ii-&> Juu 

i_ i > S" 1 1 (_]j_____ _;L> LjjJ (j^__u (jl 1 iti.u i jl-cJLI jjh (j_i (jj_j Lajj .-'■■■ 4jLoj (j_u_&>. --jlj__ 

.(--Jjjl 

(JiL<u - *'■-■ (ju_u_>Jl (jl (__J^ Ljjjk. I j_* »->.jj Lajj .i_U j 4 (J»L_j Lj-i Ll-i 

(__ltl 4j-L_jJI Sjjl (_--l _>JL^_- _) j[ .<5JL_.L_j (_-J_-J <___iljj 4jI Jj j i a («JL- _;_* 4_L_qj_!l SLl>JI Ljjj_ij 

j-J--i j__-_i _,!«* 4j1a_JI 3Lj_-JI 4j-Li |<Uj>--- (j-4 __-> (-itl 4___)L-_II __L_bL>ij_ , l L-jl-l"ial (_-ic _)««*i 

LijLi) r<__ (jj>j ,<L-_j U _)L__aVI jjjj ju_>- f«-^_ __![ J.-j"il J____j C L_1_JI _>--jj ■' ■-■-> ^tU-JI .jt_UJI 

Lo __![ j_____j j<J Lo Jjlt (jji I j _i j-»_i (___tl I j ■..a'i jK«VIj , ,,.VI _f< - i "»~ ,,, _ J___ll J____j 
* _ 

Igjlr jl-jj-u Li l_Jl__ (jl___JI »1 al«tl 4-L_aJ-tl SL_l>JI (jl ___> J"i a"ij ji-l _LaL_ 4-aJ .i_JJ j _)____ jj- 

i_^iL_JI ^4-3 L__j Jj_u (jjjj-Lj _* l_i_'L>JI (jja j___ (___ («-fej i juiL-jJI ____ (jjSLujj (jj jJl (j--JI jL-_> 

Lijja *L_'jVl ljl«ll L_iLu,ljjJI l-i^LL- jjj-J La_" .SJjJUsJI i__jJLu,VLj 4jljj ___- Ij.njt __Jt-JLj 
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\JgjJl\J np )l 

Llui <<1 <j i a JJ-> I <«_- (j-« 4 1 w iij V *(__-_ ,___][ jjJojJI (__-_ — <*4Jl_o. 4 « iii i_JJl« (j_C j___L!l _)-"'* 1 — 
i4_Lu< _»_ i ii <i •%. JUu _,<il»ll (_,l<i-». I jjl** I— )_***• . ' " <_r~M ">JJ___JI (___3 j_<_L_l!i_ _) j[ .<*Jp -'L-y_'» (_p_ij ___) 
• <«>-.JlcL_j <__ *)_<_>- (___) 1_JjJI __Lu<ljjJl i_j*>__j ,j-« ,__._-« ")Lj £-jji 4_Lc L-l.i*-*ijiii _<; jjl Lo Jjjeji 
V _-lll iljLLlJI J*--U (jjj _i~- « ljjj_o <*J L» < 1_->L_ <<i t-1 inlf _-lll 4-LUI (ji) « iV"iiijiii (*__jl (j-ol 
liU. _j__j ijj-aJI •---_-« I * ' fl ■*"■ __lll ___jj 4JjLa» SjjJ l_iI Jj>-V <__J j jj«J L_.jj___u ,«_j__i__«J 

iS.lj <ia ijjSo Lajj 4_jL>JI 4jj-*_JI _)[_■ < i_l! j_> jL>JI jLS 

. Ljjl , 1 ii"n « jiiLjj <jl V -JJJ LtjjJL». Ijjl£>j_j jl <*__jL__ (j-« LLa ijjjjjjLojjJI jl£ jlj 

(jjo Jj-*l ■ *-->-.*'tl (____ <*_L_JI L^jJjj__jj_ (___) i_.3Mli.VI 4__> (jLaLjj jl Liajl tj-«JJ (j_du 

jbjjjL». jliiL>.l __!___> .JjLjjJI ^jlSjJI I j__ jlj->-[ (j-« (jS-« i_;jJI j-r ill (__ic. (jjjjiuJI oj---' 

l_Ij_JI Jf_« — *>-jL»JI (jja (j-ol *r ili*-* I j i iij" a jLS j niill jl La_-I Jla-J i_j_.jjl (__J_ ijljjLjjj 4_jjJL 

pjkt, <-_-_ <<_cj - (Paul Ehrenfest) <-, jjI Jjjj (Albert Einstein) ,jj_<_-jji 

(jUsLS" 4jlui J-wuo JlliI <«_-JI 4jjJaJ (__Cj__*-« _>-?-- U><--^ J-"-?-^ u' _?J-**^_? i4jj_aL>. • ■ — I *' * 

llII jjjj (Heisenberg) -*jjjjjL_> I — j" ■* " jL-til lLIjj L*J_S <(__Jj-M 4jJ,LjJI <_Jj_»JI (__-£) 

.L^L_jL_oij (Dirac) 
(j-o V ju S4_Lui (j__i_«_- ji-j L->Ljj_JI (<uLcj - j ■ ..1 ...yi t Ljj____JI (j-c _ «»j »'■... ,___; jjl Lo (j-Jj 

CjIj m<h<i*— (__-3 4 <ij*r i n' jJjj _jj L-lL->-l"i i~iiiil __J[ J__3jjJI 4_-oj-aj (______kj 4_o_jjJo "^j-ls! <(j^ <iV"ill 

i—jljjl-iltl (jjC jL-ul <«_ < 1_JL>. I $ 'i* L-lL-eil jj<_ 4_j__,VI <<VJ-Ll 4-a-L- •___>! l_9jj_ij i(j_-ljjl <_jj__JI 
Jjiu-il (jJ ,4j_-lj 4jL>-I Ljj-C 4jL>.VI (j-o ij^-«JJ (j5Jl_ojJIj (__j_)j_-c_JI <«JjtJI (__-3 I w «^jj I i '<*** <ij (__l)l 

Ljjl (__)._> j_l_I Ljlj .(__l_L__l *^j<i-*. (_-L— ** **- j "■■**' l_jLiL->-_ J_t_aJLi j->-jj «_iV iiujJojJI l_iIjj-__JL (__,■■■■■" 
cjLjjj__i (__Jl_ J__jj_JI jl L_iLjjj__i i fijj**-"i (j_o 4_u_i (_/u_<j-_-. J*>L>. l_jLj___JI <_il *»- « -— »1 (j_*j (j*s <i"i i i » 

.LjLiLjjil 4jl*r"iiil 3 Ju-L>- 
^t___j -ij . ..I ■ ..VI <;Ljjj__JI (___9 4_wj__L-i 4__-_il 4jt-u_ <a>-bl p ■**»" (__ltl (_— 1ajL_ l_LJI jjl 

^L-jLjjj-JI 

l_jj (jj_-_J Lo[ < JjJUu (__J[ *rLl>_i L_ji j»i 4 -r jt m 4_JL>J| I j*«ji«-i i <4__ll -LjJ__j J_-> . 1 

Sl_iLxJJ-_JI <«J--J d J _■'■■ ' 1 1 L-JU-wjll Lol J i(__j)J___i_- (__jLjj__L_> jj ■■■■-'"■ 

lanck) ij^Mj <jj<Lj^ (^ii (jL-jJlj (jL^ .2 
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dJL.PoJI QjujJ\JQjJJLoA)l 

order of) ___<il jIjl_L_> (jj^jiuu SjjJI 3ljj scale) 33 10 

-i((magnitude 

(j___Ll___- ,__l (parameter) cjUlllil "• -._*» i ti ^ui j ".^. ^jji L» .3 

SL^icLjj SjLilj I Jjj»J "u]jVI L_jL_uj->JI 

, i Nl -."tl ^jl ^jj i ■ ■■"*! Laj SLjJ__->U (_~J| 3j_u_JI 5j ....«tl (j-jjl "U j ■ ■■■'j _; jJI La .4 
_)J_-*I ««Jj 5(_jLj_$_Jt l_a_s>j--L-j' (jj- 4010 jl JL~L4J jjL__>I oLjjJj_jJI (jj. _>_tj1 _ru 
5(_-_-il_-iS*l __j*>L _)_L--/«(jya 6010 jljuUj (J-jS*! ___.jj-"i Jjk (Jj SjJloJI IjLJjj jjjS 
*)iL^j_— j I {f ■ " ■* ' 4-u-l-JL eLjj-aJt (_J9 _"j— -.1 4^'* _"l (jja j_t— _-1 (__jj_— II L-_j_-tt -cJ 

jl_x_uVI Jjbj *34___ Lj-j |_$jjl _-j_JI (J___Ll-__- J__- _;jJI Laj *5 juj_JI jL-e__j*_*l La .5 
•JAJj- _J_>_>. _; jjl L_) i _JJ j_> (j£_j («J (j'j ^U5-^' J--'' J..^ 11 

(jj» 4jUI ___ 95j 80 (jru La J<mi'i ,_-"JI *ljj__jl 4_U_Jlj <;bj__JI SjLU (jj-_j -L» .6 

Sjjjsji 4_i__ 

£JJJJ ___ I^h--.j4j <_jjl iL-LuVI J*>_>- (j_a 4_jju _;jjl Laj *i_jlj_«J.I __jj_j __j_ .7 

*l,jj-_J ^JjSn Sliill (jJi -jI jj-U1 

JJjuOJ Innr jl Jjj(__jkj i"tL_> _>__-_»-- jL_ja<LL>.|(jjJ 4jj__*_"l _> j—> (jja (-Ij*-"l 4_jj"i*l C jJljLc. 

(j-JI c-jjL-^ljL_jlh^>Ulc--jl-. I jl ^ jL_-jj(j-.[ LLi La .Sju_i-K(_-j j i_ L t;j_>.VI "uM-Jl L»i .(j-«jJI 

L_iLt__l _4».j_L_J (jl (j'*' *>_> (__lll 4jj_v*_'I jL_u_-V 4_J_L_i (jj___u 2050 -LLui LjJjI jJ>J (j-a (jC -*. . ■ ,. 
(_, *■ i ii"ij (--Jj ."lLui _rj hi<i->- JM_- fr(____i (_jl ^lj_-»-l (j->-4J -_JaJL .4J__i*_M «juti (_-C, L_Ljj__)l 
(jjaj . L-wjJj II jjln" i (31*"'-' I "_' -t__^ii~-" a Ljj-*- 1 '.'""J '(3=1' 1 "^"IL 5jjJL>. (jj-O (jl (^"injjJaJ 
4JL>- (__— J .L-kjjjlaJ t_gj^KJ (_jjl jl L)L>- 2Jij-wjJ,I L-ljJjj^uJI MjTj-ii jl _."./-VI (j_u j_-l (jia ,«j 
o j_u_i 4_u__j ,>"i"kj (_jJI Lu>*jJj K"H V[ jL__cVI (jrtJU _i_>.l (jj . I AjjjU" L 'j_-ej (-jJI L^jJj___J| 
l_jL-wjJjj__J| J_wJ 4-u-l-JL (J_3j_l_L_u (_j_Jj .4___JLl 4j___aJI L-jlj-U-Jl (_^ -» f" . t__pt ^Iju-kJI (jja 

j 1« jj t-."". ■ .. a'i ... (j_-ua_>_ m^-La (__Lc 4jl jjjleujl jLj_jjj3> La jl I j *' * Jj»-jJll frlj_ui 
4jjl__JI l-jLjj-_uiJj_-_lLL-I 'I .-—"«VI jl pLjj-aJI _r_jlj_i I j ■ *-. j ■*■" (__jjl Jjj_JI *-*l (jjj ■"•- ■. j_l_ 
4-Cj__u 4j_9j_oj _,ijjt-> JL>- l__J ijC..I~tl (j| (j_v (^ja t f j -"-.II 4jwjja Jjla ojj-oj (_.<jj-*> JL=- L4J 
lZjI jl iVV -cjk. j *_fl (___c 5jJ.l-f.fl _)j'C"i 1 n-> mjj_>-*-'I CjL-l-jJj *^*ill Lal . Jj.l-r.a ^jj-C. ijj_> __- tJ-i-J! 
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\JgjJIQ nQ )l 

4_j1 j__a . _/L_-Jl dlli ^yJa . I fl~.-l<'". jj^jj 4jj_>j frlj_»J ~>.>-C (ji moIh (_>_3j_l_u (jl I i Koj -I .4jJLa 
l_jLuj_vJ1 («lcjl 4jjjjj5»--JI i.Ljjj-iJI ^yji I^jjls- <~< ml (jjjl iaLisLi "^jLluI Lt Jj-.j .4j_LjjjoVI --L-.jJI 
ijj^" ■ ■■ (_,~1 jj l ~"» (jlj3 (__JL_JLjj .-i I ._-» II CjI j _tj_L_»e__J 4__lj_,J 4j__1j-. j->-l |«J cj-"- 1 ' Lo_T <_$, I if)jjl 
La c_LJ| i4_JLLIj 4j_ujJ__JI L-bJjJ_>- ,__i__. -LJL>Jl L».jJj_i___JI J_,__L__Lj . LLaj 4j_yj^j 3jjj___-]Lj 

.(jj__Jl ■ ■ ~~ *' ■» JjI_-ej 4-JI^ J__oj-JI Jj»L (jl I i X «ij 4jI __Jol 

(jLi jjj-jj 3 JyJ_>. 4___,l_3 (JjJo jjjJ-U (_Jjj*_j '(_jJL>JI t___!_ljjl (____ .|«-_Jl 4jjh ii cJuJI 1 i X aj 

_.* . ... -". . . - 

(Jj*_n ^Lail (____ J ■ jj-lo (___*j ■ ~ ' Ljjj_><j |«__jl 4jj___j 4_l_3 Oj;i\l (jjjJI ^LiojJI £--«J-i 
ol jjjLJI ■» i (macroscopic) 4_jL__ ~ j___»-l (_yi ^jLc) ~-j_a_£JI lIiIjjjj jn^ll jjjt-i"n 

Jlc Ujl jr [ J;-~'-j (computation) iiA :i „,<\t.\ L__jL__i_JljL__Jl j_Jt J_j_. ^ ~u«.-c.l 
J-uJJ _jVI (____>. L_.jl__>j joj (__~JI i_jIj_uI_JI * j_* > illn~j ^yA-UI jjjjj o^lLa . (~UjL_JI l-jIjjjjj^II 

|«__J| 4jjJ__j oljjjj jL-o-t 3 j___>. , _'l oj-_J (j_Lu 1'mtj i jjj_jj«-_JI jjljJ J-i-a ~UjL-Jl 4_4___j"_'l _____ 

5 \K11 4jj____J| (•>__ |jljjl__ L_a*>L>.l <___1___»jj (___JI 

lZjLj_C->JI (Jj__(j_a(j"i/I 2 /» i -V. . .. 1 1 jjjOjJl ~L3l_? (_)_>- 1 _ X "_' 3 j II l-jIjjjj i o*» II (jl l__jj4_i*_!j 

. (J-3J-L-U (jl I < '(*> -IJ (j- 3 ! .^-LO-CJI 4 J I iljjjl (_-J[ (JLLI (j-« JJJ-> 4_L>-J_ j«J _____ <L__ll_?J_<--Jlj (_)ijJ_>Jlj 

(jj_v~ L_3j___a i~L_jL_J1 ^____JI ______ L^jlj____uil .i ir _.— _— — L-LjKj'1 (___aLLo 4jl . (jl *m<iULi 

^ 1 *»■" ■ ~ 4_L4_> (jL___jl 3 j___>-l L_il_L_> (jj-VJ (jl L__jl -<L>-JJJ Jj 1 4 i I II 50 JL-J 4jA-> L-jljJJJJ-A-t -_]L-_> 

(jLa <J_»c1 ~uj____J l__j^__j Jj^c-a ~lJL>JI <«_lJI ijj-Lj L__jL_' I ilj ,<«JL_JI Jj_>- 3 j_UJ.I ^-_SJl o "_'_>. 

(_-J| (_>-_J--_) (jl j__. *A L— Ti t 1 (j_4_b(ji| . J_>J*i/l (_-ic I JLA L_______j L_3j__J 4_L4_vJl Ol JJJ_JJ1__JI ^yJ-l L_JjL__J1 

. JjVI Jlj\<_JI (_-l£. 4jL>.^/I i_3jju c_3jj_j <(jV1 (j_a 4 i i » (_n 111 <!■■>- Jju 4jl 

-u-tLl J-L> LjjJ (jj-L-ji (jj-3Jl < <i < it" ? a JjJ_cj .i—jLjj-CJl ^ilc l_LI i jju 4_j__ Lj La 

(_,injt-il i-4jj^__JI i rtjlnll _3 LLk-j |>, I V" inl ___JI l_jL-_l>.'>UI _____ «Ljj <(jj_CJI ^jjD 4____-_i-a 3 JJ-lo 

' , - . 
(____ 3jj_>-jJLl — jI oltll (jj__j___j .4_<j_>L>Jl l_jL>-j_->j 4_<JJ-_JI 4jl-_iVIj l_jIj_u j_u_JI (_— — - 3j*>L_. 

j jlc Ji» (_jj_CJI (_)_=. i_fj_>.^/l (3jL__>JI (j_-> I j_ii_~ L_a j « i i ii L-T <4_.jJI 4jJLc.4JL>J1 4_uj£CJ1 L__>- jL_j 

^jjtjjlj <«I_>j_uJI l_jj__-JIj <ljIj_*J.Ij <l__jLjj ^jjtjjl (jL-La (_,_!. i-Lil «JJJjJIj 'cI-JJ-luJI l_ij__-JI 
^jlc l_3j « i i ii Lijl «jljjlj .^Lui^/I (j-a L_bj_i__j < LL- ~UjjiI ' " '1 j — • * "j <y-j*r ill «L-ullj i~L_jjjjj_jJ1 
(jj^C i < « .L_j_>J-> -f Ii-iki ^JjL-J 4jJL>JI L_j_.j_»-« (j-a jj->I 4j____L____i-j Jj_a_UI (jj-TJI ^JjLj -t»-jVI 
./>j_*ljj_> ^.li-ti 4jIjjJI <.-.j->- (j-a J_iV1 _-J-_ <(jj_-JLj ~U_U_o- ~blj-i __-C L__>. 
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diuLoJI tiilJJ \jCpJLLoAJI 

,(inflation) _<__,j_JI Ji- ,jjVI oj^Li lu-UJI -_JL>JI oLjJ___ll ^__--JI -j_- .i^... 

_ * ^ 

CjI » n ~r"i II JoLajIj L-jlj-tU Li3^ A^CI _ 1 , _ 3jj___ . L-ajl . LujJ (jj^y" i nj iljujLui I , I jj 

'"■I k*— N * I ojjt (jLa i «I jjjjJl 3_L*i! 3j__iL_uj fc»-_ M « _jjj (_>"~"J) ,ia^L«j>JI cj! t «,---||lj "Lj-til 

(jj_u L«jj (jjJill ' " • "•"' ' * _Jj)I.t .cl-J-JI 4_)LL_Jlj cl-J__JI 3_LLI 4jljj__ CjLjJau 3.1 ni l 'j _** ■ " 

u___-_ jl ju_"L_J I - _; '"* (__-_-_ Lo I *' 1 1 <■ iLojjj 3j__iL_u» cl_j_-JI 4_)L__Jlj cl_j_-JI 3_Lll Lj___j 

I _ ' ^*__) ' -■ 1 '".-_.j"aI ^_"H L_jLjJ--JI ' _!"--- 

j_j_JI jL%ijVI 4jjJ_j J-\_jj 4_)l_> ol___>jLLI «ju- ___il_' l_[ ^c. clj-UI _>_-*-> Jd m*ijui 

' JJ.i^H jl_*_aJ , _'l L^jJj_ijj_J (jrt ji« « (__u (jj-" (j^ 1 . 'TJ 

jlj__Jl lj_-^-_>U}Uj.(Big Bang) 
(jL •jjjUJI -_, J j__ui ^j . (Expanding Universe) <_mmLI (jjSJI L>.jJj-Oj£ jj^l ^.L-L- 

4_l_jjjJI <_jI J_-"_1 (_jAJ (j^aj .4iu jLiLa 13 (__Jlj>. J_La 3jIj_>.j 4j3L*l? j-->I 4JL>. (j^a .. ~l (jj-JI 
(_£Jua (_J-«-3 .CjIj jjl jlj " ...V Loj (jj-JI Jj-l La J_u_ 3 jLLIj cJ-i-JI Jl_____jl 4_____JI «j_<_ (_;__) 

*>L*Lal i JjjsejJI j_Laj . j>j-r ill (jJoL Jla L«jl>_jJL liTi^ 4 (jj-JI (jlf> i__U_ Jjfl 4_u_i (jjJ-a (.yJlj-- 

l_jL*^J>UJ <<_jlj_*_OJ lj>J->U (jjl L->ljJ(_-_JI CjL_-Jl j^j «l-w C-Jj£uJ il_l>. __)____ ' *■ ■*"■•■ " jL_J (jj-JI 

L-U j Jj_l (jj_-LJ |«Jj 1 j-J Tr 1 1 1 (_-_) JjTr*ill j-La Luj-_3 4-1-1 jflj<JI J-1__I___II J-J-4_^- '"' j_)</i -4-1 .4jJ__C_0 
_ * * . t * 

ijl Ja---J.I jj_- (j^ ^jl (jlol •(»jjjJJIj (^iiHj-jjy- 1 ^' Jij» lJj^""^' 4_l___>JI jj^LLJIj ^jjlgll "2/1 

j_lf.| i_flj t"i i iii Lljl (j^a j«__jjl (__,-£•_! -0"^^ O^" ^ '" " _/*-"»**■ Jl»J ^■-••'1 _jl_J j-LJI JSL_JI j_Li_j 

* «_ 

><-j-- > - (jL_ ij--_>Li-Jlj __>lj_>_JLlj j-j-eJJI L^JMJ- (j-o ir uj^l ___Jl -jljlnll (^Jj- jy^} 

.^in" 1,1 (jj-JI 4jjJ_uJ S.ljj a 

* _ # _ 

jjuij jyp (observation) .-.i >*i a- ,<u •>,». ( jj<-,., _*.i (_^_1J__« jj__> (jl L_ul Ll_L»j 

4_)l__JI -I-jMlu icljjJl (jJ^jjjajJLj Lij-JC. .JjVl (jj-JI jjj-i ur^ i-JJ->- L«j4___L>JI 1_uL.j___> 
,ijj^-| d jjJI ^.Jl 2-jjJI LL_Lu (_f Jba (_fl (__J^ Jcl 111" > (jl j-l n" rti^yU j-J-Jll (jjaj •"> J^ J-*J^ ^J*" J J J) 
jl_u>-lVLI JjLoJI cj_>Jl dJJi Jll4j (jl J ""-» 1 1 ^j_a , (jj__JI ' *• ■ ' " Jjl-r ij .3 J__L__LL> oLjJclJI 

4310 A^. 3 j,_____ iLL-j 3 j__s) (Planck time) __Li_>L. ^jjaj ,^1 d jjjl -_>j____il ^y» 

4 iji a 4_lj_j_)_>s JL_ ^.i) .-^nj'ill 4_l__>j_3 ,___![ >l__a jJajl .JflVI (__ic (SjL>.lj 4jjLj (__;jLl_j L4L0 
oLi-uil 4_Jl_>JI o!j__L__Ll (____) <Uj___JI . ju- CjIjj-J jLli-l (j-_4J .4jj_u_LI CjL-oIj-L-^I (j-o 
i_jljl_>_l[ ^_1___1 (jja Ijl>Ij JSLiIj ol__*L_J,l ejjb (jL Lait i-_uj_JI 4jL_)jJI i__L>jJI 4j „!*». ^-j. 

jjlc. -_t_L_> JljL»-) ij__jj_JI 4___lj_» -_JL>JI l_)Ij_-L_J.I i__jl£' I il (__,__- (j-Jj .__jj_>JI j«__JI 
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vjgiJi\Jj3JiJi 

* * * 

L»JJ I jj i(_"j_*-VI __.LjJ*_l_JI I _ '< - .*-*" (jl ^'y <i jj 4 U j i ii i *Liuj_JI l_iIj\j___"i .<L--j*iiUI <L____VI (j_* 

cjLiLijl! 4 KtiU 4 ni^Llll .*<ljj. ..■*.*.'! ^jji -^uijTJI j_j___J ^;.^^" j-j^! cjLmLjjj __il <_>.L>JI j£.jG 

Jbj-a (__![ 3 Jlj£iI 4_>-l_>. _dLi__J . -^■.j*.H (j_a 3 Ju-LC 4 ■*.'"-»■ " ^__u -ilL-j- KjJJj __lc Sj*>_C .4_Jl_>JI 
L_)L>-ji.l 4-l--L>J *" j ■ — ■ ■i*. j__>VI (__)___ LjJjJI l-Uj ___-- J j — ' (jl Jjaljj . I _ ij ■ j jj __iL__Ll_JI (j_a 
J_S^1I (j_a (ji-J -jj _•[ Jj 3 - 1 1 (j-_3 (j j[ .luIj-L-u _>-__»■ Jj <L___ __ iiin*- J**»-». (j_uJ 4_uj_-II 4_-j£)JlJI 

__il jl_,L__1I J*>L>. (j_a jLj__>. > vU <lL_3 ^iinll (j5__ll -Ljj-L-j jLj_--I **jI-lII £y> (jj)*^. 111 - l -' ,J j.' '"'H 
.(jj__JI < ^ .—.*.*» Jjl-r i l_U jj il-LMj (j-«j l-JJ I_l_. Ljj. i^if (j_« -t_->JI Jji-> (j-Lc <lL-___-JLI 

4jljuJI (jl£i j_u_Lil jl -y iiiVI (jLi j»j->JI (j[ -(jjojJl (jL-ol --lj*>Lj (j_«j (jl i * i J*M -_J (j_~jj) 

<Ljj_-__. -Luil (j*-~ll (jl -_-j_-i L-s jJ (_,"*-•* .-^hmU (jjSJ! <j jl-u (jj_ L-Loj . "■i*.--j (jj_-U 4_-L__ll 

(jli) -.4 ma 4jjj__i 4jl Ju Juu 4-uL-il (j__ lt j->- (jj__J Lojj 1 4 jj - _ 4_I____l _-_->• l_-_>JI Jjio __J_- ^LjSTj 
# * - 

4-LU}J l_4JJ J_J-J (jjSUI (jl _J_uall (j-a 4-L-l (j jl .-__yJ_Jl » JbJ L-U j (jL^L-ljL-CJ -sJ Lj-l_- (jl 1*1 j~j V lj_4> 

il_iLj_-_j-_JI (j_a *-JjjVI j>j_4i j jj -"■_) .JjjL*. (j_ajj (j*J **• * ^ JJ.'*'"' ^ jL»_-uVI <____kJ J___ 4__]__"-_~ 

.(jj_-]l (Jj--I L~jLlJ__-J **LUlLl L^-Jl j___uJ Ljj-_J 
(jjSJI 4jjJaj -u. ,3_)lj__- l^«Jfl*>.J t(j*-fl <LuiljJLll _LJ-) (jj-CJl (Jj-sl L_)LjJ_lJ (j_9 -UJuJI LilLjjk 

(j_bj---J L "j->-*_ , Ll jl ii_LlLjJ__ill -j__i (j^« ■ I I '("* .4jJL>JI i_ljl-L-bLu-ll iaL-i *--o ^LllLlj . . ■■*■ 1 1 

(jL / < <lj^-j>J.I o£S\ "___j_,j" _, 4-w_>L--Jl (Hartle-Hawking) --_i_j J .-jjjL- -uj-tsj.; 

jl jj ■! ' 3. Ij.>-v (jlj-il 5 Li__j 3j_)__ Jjjo — l_)Lj->.I -dL-j.j .(j-ajjl J__»l *>L-J_ (jl_i j-u-lll jl -> A i*VI 

(_>-ajl lrTV JjLJ- "1* ij-l. L_jjL>. L- (jlj IJ_JJ_UI jL*t__)"_?l Jj^ (jj_i JJ3.JJ I I ("l" — sljjujl L_JJ_L-II 

J ir-i - *- i iii L-jl JLt- i_"1_i -_-jJ.I j_j-_ (j_a (jl-i (j[j3 (j^-L-JLI (j_« .j_u_UI jl -r ijjyi (j_a jju i_"-LJI (j5_-Jl 

j»1 j-uSJI jL-<____ , l Jj_j -.___i LdLjj. I j[ La lJ-j < i i ii Ljjl 4_»-j_l1 ,-.IjjU. ;il „___, _u__, 3j_l ^.ic. 

' ' ' ' 

(j_4 _-Jj)- , l 3jl_Jl (___.(jj<-ll 4-UltjjJ 4_U jl_>JI LuU.JjO |»ljL5eluil (j_4 4jj_'l i>jL_- ____! (jl Ju *_'j IV 

^Ll-.VI JKih*-' ljL_JU(j-Cj(-J__JjVI 4-_-jVI (___J(jj_-ll (jV ! I -LA Jjj* <L-__4J j_-l t_-__/ Vj .*--_j-JI 
*3uj ,«J (j--Jj i LjJL- «jjjJ-u _?j_-_J 4-u jl_>jl L-|L>.JJ3 . '11**1 *ii_- (j[ .<Lu jl_>JI LllL>-J-~ r I *'".* ...I j 4.3 L_ 

4-L lt_—£ -_) ' * 'I ■* '**.*•- ^ _j ■ *—■■_■ ■ i " ■ ! _— - j - a A —JjLL _il __— -- JlZ5_J_^ .4-U jl— _> L_lL>.JjO 4_l 1 d-L— lL_— _4 I ^ | 

(jjSCU 3jj-_- -UL_uJV 4jj jL--JI ^LluiI^ i--*. ...I ____. SjjLa I JuJLl <~-\y £y> (jj-Cj-Lu 4_oiL_>Jt l_)L>jI 
j_.jVLl ju-. (j_4 (jl__ (jlj(j_L_iII (j_4 .(jjSJI J__»l LliLjjJij i nl*Va (j__i j_t_u __i-lJLiJ il_L11VLi (j_4 j ___) 

.(jjJlil ' *«.—.*.;-. (Jji-cj 3jJalji4 Lj-«.jJj i'v"i 1 1 e ___■ (j5_-3 (jl J_>- ujL 
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&1lq_oJI cujjj ij gjjJioAJI 

-Lij__> <_jl j Jjjill J_>_| <3'-- u -'' ' J -* 1 lj-* - <jJjVI <_jLjjj__JI frLjj-- (__J[ _)VI <"<<i"l'i Lj_.J 

*Lj _J i (accelerator) __LcjL_J.I L>.jJj __--3 cjL-I j__>.l i_jjl>j liLs si 

3 1*** .*:■ 1 1 (j_i__i .__ljVj_Jl l-jIjLJjO jjjj CjLjl jjAJ L__iL_j (__"j_*j crjJ' _)-« J±&* J*J-<I CjL_jl___a 
Cjl j_» j_--_j j_-_1 4_*L_> __lc J ^ — '■ ,_--__. 1 jJ <jLI 3jLjj S_l«_jjLc.jJ 3_Lj JUjj 4_».U_Jl <j1 _-J- 
Jjjjej 4jl 4_ijjL«J_> JSLj I j iV) _jl I '< i^ «j («j (j_aj .< "i«i*-> 4jL 4_jjl Jy_iXl 3-Lj (j_a Jj V i LjjjJoj 
(jjjl jJLa jj Jl2j _^___-_l (_-lc L_uj_ _)J*^ *' ■" 3 Jj J_v L>-jJj___i <f I j_L>.t j ^«J La (jj_aJl < "■ ■ ■ » 
e jjk ^-l». (jSUj .<jVI ur 1 *" ^UjjijJ Lo-4 (jvuLii.ll ___9 Jjalj <4_>UaJl (_--9 <_-lc1 4j__1 jj_l_L« 4j*">_j jl 
HiggS) jTji» (jjJJJ Jjj» CjL-I Mi*i^VI (j_« 4j_,j<)-ar« (__JI (_*__$- l_jjl__u _yj« 4j_<_.lj_ll SjLjJI 

. (3jl_>L__,I 4jJjVI L_jL-jj_>Jl 4-.LS Jj-t , ->J (__J- Ijjj <l <j1 .»3-<<j ^jjl *_;j_>jl) (boson 
(supersymmetry) JjUJI j__L_J1 4j__> j_> - L___>o jl - Lij_j1 L__J _,j__> _>1 u-yu. 1--? 
<4j__»VI jujui, I j__ J.C . (string theory) jLijVl 4jjJ_j j__.Lc I <unj I j.T-ir Ji«j <j_Jl 

j»jij L>-lJl <__JMj (_JJ.L_LO (j>C 1510 <_-_-_. Jjjj L<U (jjJ-L-J I i<j".j... L-JJ j (j_« (<U-.jJl <_-lc 4__Jj 
4jJ jLscJJ <_*-__ jJ.1 CjLjJ__JI (jl I jjk _-__«-) J_* . 3jJ_/l_L« 4j___JI 4jJ jL>JI CjLji-j jl M*-*-* 4j__lj_ 

ju-.... ((loop quantum gravity) 4j_i_ji 4j__JI ^jUJlj jLjjVI "LjJaj J_») 4j___ii 

Sjj- 1 ! (j_a «_x__ (j__u__>- JUu jLui-l _)JJ 
j^jj (jLkjjJI Lal .L--_4-0 lj-«l <_ij*>Li (j>-Lj_L« 4j_IjJ i"<I«-w SjyJLsJl L>-jJj '<"!_- )_' L*JJ 

«ui. L^J (time) oWyi^ (space) JL ^«Ol <jj iUJl __LjJ__ _j__»j L__j it-JbJlS 

L^j J-luj (__xJI 4_Ljj__JI jjaj (jl 4jL_j (j-« Ij-^-t <!>__- I j_Li> JL>JI (jlSjJj .4L__ii« 4jji 
. t Ul (__--> 4JJj-a J-lc tfjL__jl jl r j ■ *■»!! ■**! 4__jjJ_lj L J_- __J[ 4j__I l_U jj t »L__-JI ___- (jjjjijl 

ji VI (jl_i < I __v «Jjjjo oL_L__« «^Uyi oLjjjl-JI c-jLS I jLa .__«_>l j3 4_i_Jj < j____Jl jJL j_l I j__j 

<_j >" « _-->J L_j1c (_____« (_--Jl oLjjj-JI Ju-aj <Uj4__j «^i U", , „ i Ljl J__>J| (j mi -s lj p -- ■ *~"j Jj* ■ 
<_jVL>Jl _>jj.__-_ .LLs_.4j_.-1 .-.IjI-»A'iI Jia 4j.U_Jl 4jJLci_jIj_-1 (jjs 4jjI <Ujj___J| (jrtinill __ljL_« 
_— — _o Lu 3jjj_' 4jj__JI 4jj jL>JI i_jLjjJ_j _)"-« ■ L^j I j i"<"i (____! I jl_VI (jj__ Luj <_>j_-l l_jVL>. j___jj 
4jij"C1I 4_u_i VI ■ 'Ijl ... (___9 Jjj. (j-a i_J_l___J 4_jj-« I jLjl _)L ^<U-I j_« J«<ilL L_lL_t> _)l «^ljjlj . L_ Ju_jjJ 

, * I . M . _y— L— — « (_— _C f I , *— Al I 4j__— Jl (jl_w« jJl 4jJJ jjL L— J_U__U (j_-4J — «I U II 4-oj L_ 



4jcL___JI jL_iVI J*>L>.(j_« i«jj(___JI I jjk I '■ «jj.-.l i *,! ■*:, - ___l^ j_. L_ti(___jl J_Tjl (jl <-_-cj 

<(_)_> JjJI IjL^J (4_U-_J) (__cl_L__ J__9 «■! '^-" ■-■! J*A .__lj_-L__,l (j_« Li>J--l ^ljjL |-L-_J A - - ■ --t I 
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\JgjJI\Jnoll 

(_-J_ ■ ■ i t~" _■ l_ijL_»__JI _■___. (j-___>u __J . 4____LI j mh II *■ . ..il JjLi- llLMj <xuljj (j*C «ij 

2« \ 5j <.! jl ->j.j ,U J->-jj V <j1 j<_1_.1 Llj ,l_j1 i.mi**'*'!,! -_... (__-9 CjI i j i n -»." JjS*! j-.L_J,l 

4_l_Ij-_-i AjuJL>JI 4_2uj___JI ->Jl_s j»l J-*____,l <jj-_ Jj_>u (jl I _ '•< ij d^l t-. II 4_JL__ __iLjjj__)I oL___u-*-« 
Jjjil . ' 1 1 *■ *■ (jjS-i ■ *^J • ■.' I> .<_uj5-JI <j___*>Ll ** . ■ . *'ll ■ Lol .lLLjMj u^jLloj* (_,_-- (jl-LojJI 4 j n 1 "U____L- 

i^Lcl __; j" ■ ■• * -uJjj tjLa ^-JL-JLj . L^isLU l_jjI jjl 1 *\< Ljjjju , i" -luj-_II ^juiS/La .<jjL___j_.I 

LajJjJoj _£jL>JI j Jj-j (jjO I _-J- ■^-* i --j-uiJLl LliLiuuSJLI (j-£Jj ->J^' > n in*i( a (__"!_ --l"i-rj <__L-_Jl (j_« 
Ll&j *4_L_i_iJI 4_uiL>JI -LiLjJ__i j ■■-"* -_L___JI CjI j ,"il aI L-.H (j__ 4__j___>e__ 4_uiljJ d ■ '**! **" __jj_*_l__ 

,2050 4_L__ JjL~r I I JL>. S.l i-» lLiLLj j'^Ij"" ■ - L_eul 

_______ 5j ■.'*' <jjil_>. -jj _•»*< Jj*_?l ■-■■ — .*..j. I (j-a Sjl-_Ij Jj«j ___JI jLj'_ , I <jj_t_j i"ii_-)j-«j 

-^jLij (_--£- (3 .' ^* 1 '.' LijLS-lj ■■-■Ij j '■~ll u_-uu j-_L_j 1 ^ i*v Ij .jLu_-!>U <Jjl__ tlljl-l oIj^j-j I _; o j I nj 1 
I JlAj -1 . ..I . ■■ <-l_j 4j »1 i "-iiill (jj-> J-« *■ ■* - ■■" - (jj--J (jl i i -r j -^jLjjJI (jl __, i«« i il_jI JU-Lu-LI _>J__> J_uo 

L__uj .(Lorentz invariance) j-ujjJ j-xi_u V ( j . 1 mj 4jj 1V(1 L __►_-_>. jJ_)Ll_ 4 j i^»"i i *j 

j__Ljj *> j j » . -» CjljujLj J-*-_J JJ_5tJ jl j i n*Cj jJaLi-JI I Juk (jLi (^j_>-VI 4j «i^C.II 4-u jL>JI lIiLjjJoj 
.tfjLu->-l S.lj.l-JI Lliljjh ill (jS*.<u L. (3LL.U (_,--) '"'I jj t*» *'tl ( ii I" V a oIj-l-j (ji_i ol_9*>L_i-"_'l 

_$JL>.^ jl j-jj*-'l 4jjJ_u jl . j" i nl |-j JlS (jj^Cj i ii i(jA-L_- «-___J (jj i<ir (_,_- 4jl ___jl ir-ilj J_l_ I Ji___j 

. *> ju_L__ _L Li I ^"1 . *■ - 

(jj-iu (jl *>. «l"i ~r a jJujj .<jjJj_-__JI Cj*- 1 ! «<j--*>L. -_jj_uJI I i irllj»" nil <_%J_U (__-J>Lj_> (jj[ 

i4_u»__ll 4_u jL>Jlj (*_-!! -ujJ---i (j_u_-L>JI Ln-jS"! (j_Jlj__JI (^j-lc 4jL>.[ j_j__. 5 jli_>. -iiLjLu LujJ 

,_<ll_j| f I jjj'-j i-il jjjCil ^Jju (_-_i__L>JI (jjj-p.*. 1 ! _j< ilj ...ilj 

J-— — ' V L-ujj (jj--JI SL_u l_jLjJ_u jLui-Li LiJ -r n i n*i __;_-_)! l_jLLjjJI (____- J ■ — *■ L-4JJ 

("iii jiii (__-_JI 4__L_jJI *ij___JI (j_a __ul oLaj 1 1 - _j__ 4-u jL>JI -;lj-al L-ii- |<-ic ' *■ ■*..*** j L4JJJ 1 jjl- 

i.ij iii.i il_-sj--. Ij_«l (j-uJ ljufc (j__lji '(j-«jJl '_--> Jj-« - jL-_ - l-JL-a (jL.' I j[ I Jl-. ,jj ;<H jL-__u*_'l 

.4-uiL>JI -;lj-«1 l'11'l («Jj-l (jVI (____>. -jij.Sjll j_;_. <JL>JI 

sL jj-_JI lZj! «ilta^jl (____)( ij iii IL (jl n-^j-rjj >-_jIjJIji--JLjJI :_--_> _y_Mj-__ I '■■ ■ I w *•_'"■■ W I ir 

jj__ L_a_JjJI Li_-> . L->j_>-Lj __lll ^«-L_JI j-j-L L^_jL_.L_j «JLuiJ <-JjVI L_jL_uj_>JI JaS* Jjja <LAjj_>JI 

(jjj-A (_-!-. <jL>.yi -^_iL-»"in'i V I ■ '•< Ij i<Lu--Jl Llil j -LiLsjJ-lII (j_« I^^jj-" Jj-> (j-« LujJ (j[ .-c-L-slj) 

jLlj-^MJ -JjL_ (jjCi i ii ,___JI <jjjj_>Jl cL jj--Jl l_jIjjJ_u Ljj-Luu L*jj .,__JL>Jl c__)jJI (_--3 (j_Jljj__JI 
21 



dliiLoJI cujjj 

O Jl^j 4jJjVI CjLuj_>JI _>_>l i r-i~i I i i 1 1 ii -"ngl- 4^j_>Jl CjL_jL_J,I _)_> j-jL-Jl J;U>Jl t-^jS^Ai 

il_,VI jj_L__,I _>__*. 4__lj_ (jl 3M-LsVI __lc j_>*_il _j_- _y_j* _><__ .cj">_c___]Ij J__JI 

.(j_lj__Jl jjJ Ju_ **. iii~*I 4j_a_** 4_lsLj 4jjj I it i o j iii 

- o 

jL>Jl __LjJ_j _*__»■_ J">_"- (j* __)**"" i ii (j_Jlj__Jl _>jju- ____ 5jL>.VI J-J i<_JJ j (_y> V_u 
_j_- Vju_- .j___Jl I __»,____ j_*.VI jj_u V(jVI <_____ _>__j ,j_ijVI 4jjJ__J (__L__VI __JjJI jjkj tdj^^CTl 

_*,L__1 _» "__-ljl_ jl_jVI 4jj--J Jla 4j«i'*'ll 4jj_L>J| __LjjJ_J jl 4jJL>JI -Jjjajjl _JjVI <"< m i_U j 

JjLIjj L^ic. <__a_ij(___ll __LL>.yi (jl __!_ « jj_s I J__j ."uJjVI __l_jj_»Jl __)**•'! .^.■^.-iIjIj-.aJ _^o __-lj 

4 in'*il *i"il,l __LjJ_uJI _)_> _*l :_>-jJj i4_Lu_c 4jjj_j 1 ^ a l "*i (___]l Jji>Jl (ju _)_> !____> ■ *■ ■ ■ J_- _*l 

* * „ 

. I "X «i - Lj_> ' - ■ 3 J_-lj J_j t 3jjj*_ Vjj_- j» J-_j 4jjJ_j Jf> (jl jJjjj ~ j— ■ 'I jl j"i *-Vl JI-4J 
_*j__VL jl i3_>ji_) (jlj_-l _-Lc. - 4_L_l>JI (___> . __j__»ij __LjjJ_j __I1_ I < ■*-« ' Iju. jI_s j__I 

_jj3 I JUJ I ^ r a J_j 1 1 i'.^U'i. 4 j mi" I j i *, 4 *,"-,*■ * J£ , 3j_l_> _Jol_La __Lc _*j" *r j 4__*Jj J_-lj "___> 
tfju_ jjja j-^-J- 1 • -■i-J"'*-' • l -JLL* •"■ L>_>_r--Jf _r-iljJ5 I ^jl <i*i 4jjj <______jj -l__jj ,«_ i jjj£ jLre-ul J"*V_>- 

JJlc jjja (j_L_JJ -JbJI <j1 _>_>lj__>L _, -i*X" _-IjVI "a__jJ__jL_ .">JjJl_1I _)I__*VL 4_jL_JI __LjJ__JI 

_r_il___ll - jj. __!____« J_iVI _-lc. jl — 4 «jjUII _j_ilj_) I j i * ___) (__£" (____ jl___jj njlj^^l jjja jmj^ 
.(anthropicprinciple) (__iL_jVI Ijuil ,«__l <___-_ L-j___ --jjl_j I j__j <Lulj___. IjLu_-I - 

.»ljj_- L-JJ-llJ (JJ-U ^ ~* j"" 3 JJjL>. (jlj-il I ^J ~ jjjj ^jt^* (___-j*iij *l CjLjJcuJI (j_9 __j|_JI _J-JI La I 

_)V ! 4jjj i**i i 1 1 (-L>.VI 4 _i nij t-urUL) i(__jj-_ll _,tjjUII i—il V*i*iVI _, n 1 1 "i (__l!l i<LjJ__JI tfju_ Jj-flJJ 

p » c - 

.< ilfVI (___3 I jmiij -r i ii i*i i «*i ,___ll __4 Lcjjji j__>VI (jlj_iVI _ljjl 
4j_oj_) (jl _r->- _-J5 i4_) "*>__>[ __lc __>! nijyi IjljJLI jLj_-I (jSLoj V i__LjJ_uJI .ju* (j\J (jj<> 

__Lu_>_a .JliVI __lc 4.JUJI L>.jJj___JI j.1 jvi___.L .__Lj*>LJ V _>__>.j_J 4i.L_ __-j.lr.ll _jL___1VI 

L*jj 4 o_| a __AJ ijjjSJI jL*__iVI Jj_I _>«jJI 4_j/IjJ (__J_ -_----) i _4___s-J _)_> Vju 4jjJ_uJI .juk 
Jjl-r j'1 (jj_ .4___ (j_ nm*». (jj___c (___. I j_- _JJ__J V Luj k'i ij. LaS _>SJjJ i4jj j LsjJl CjL>-jja L^jJJ- 

1 4 i"C tj i L^J '-■« ■*-■■- __ill cjljL__-VI _j-i~- _-jl"~.l __*jj__JI <_jL___jVI 3j__. jj__i_u Luj i2050 

.4" iUjo- __JI jL> (jj-u LtJj 
I j jj i". ____JI j-jju 3 JUJL». CjL>jJj__u jl__ulj 3 JjJl>- jL_j)l __I_ J__>jjJI («jj Luj i_-__JL 

_ u. _ _ O 

cj L>.jJj i****. 1 1 j jl__.VI V_ L_jL__-- (____ j_-L Vj ■ _f tx A-.-, _ (jj__> (jl LL* LL___I I i i*C lj . LjJ_>- 

Juu 4jl _)-_>■ I __)j___) iJ_u_-_jII JjIsejJI I juk __Lc -.Ll. £(__-- (j) n *r"j <_-jL>-l (jl _-I _)_. jjj .4__)L_JI 
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OgiJ|-Jj___ill 

,___JI - . ,,.,11 _J___,_ , I _ya J_T_ , I ,____. 2J__J 5 nm^. ,____. 4_>L>.)n i_3jj-j __ij3__. (jja 4 1 1 ii (jl i ii a 

(_, iiai .^jljJlj __Jl_Jl _)_Ilj__JI (___c <jL>.yi i_aj< i iii L_l j-ijjil jjc (j-a _>-Jj) .,__j_u-- I j*. '■ - 

I *,,; ,*.*,< I __} I * ' (jjSLLu/J ij_u__ll jl ~ ^'iVI 4jlxjJo ^jkjj i4j n^ll 4_u jL>JI djj t\*i __5j__j Lul 
Jljy_JI <jc 4jL>.yi ^_J_li_j LiljLa _JJj i|«_JI 4jjJ__J 4j-_j_t___JI 4__Ll__JI ,_-_c Liiajlj 

_ _ 5» 

(j^jj^jjl (jl (__9 ■ , j , „11 l_a :j-_>_5 -M i(jjj i°in 11 (jjJLll oLl_jj*>Lj __!_ L«jJ_5 ^jJo _; jJI , I— . .. .II 

*)4_aj--l- 4jvjjb ___jl j^jjjjjjJI ^cJjj i l_uj__*i _«1_l_- jj9jJj>JjJ1j*i 



<±_-L$ ,_y__3jj j___cj3 i4jj____JI »Ljj__jl ___> («jLc :(Lee Smolin) (^^jj-*-- 
4j__j jJ j_j3j3 (___• 4jj____ji cLjj-iJl j-jJjJ (Perimeter Institute) j_jjuj_j l _Jil_j>j-' 
4jj_UJI __il 3jl_ 4.*>_i"j3 (The Life of the Cosmos) "oj-Jl sL--" ___!i .jjjj-u/i 

.(Three Roads to Quantum Gravity) "<jj£1\ 
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:&jug___dl oU:____jJI 
?-jj|g<U:__>gi^-J___ 



<___ _J i4j»j lUll ^jJjJI (_-- 4lj"U 4_Llu ij\ nia^Jl ___ ^lfcS?l ___! miCihi-I (JJL-t-l J-«JJ V 
_-Li»jl ->ra JJ-j-J _, * '"' jl J_j\j 4jj_ «UjI _>_. ■ Ml __3 — L_J J"i n"ij Jj i (,____J_I ) «.La_>-_ I i«_C 
L_u£ p j^'' ,«J _)_ "L>-__a _)J^* ■ i2050 4__u JjItj 4jl _;jl ij"i<* I (___> .4 ji^J-I SjSJI _J—~ 4jS j 
(_ic — JjjiLj-a ~_li_>jI _J—~ «Ltjl (jjJ _,J-- — (j_J J — ' '*■ ''j - *- (jj^ ' ■ ■■ .(j_>j_1 (-— - -I-l-hJI _jl _L> 

j— -I jM___ •jJj-jj I j— _ (j^-l_j •_>j-*'*^ l__>Ij_JI jjcujiI (_ic La (____• L_l jjj _>_« -Lp- «j-__ j _ ■ ■■ "■ 

-jjM <i"i->-l L»_ ii_jL__ 41-ijiii) o\ j-_ (jl jj» :j—J 4_lc 4jL>.yi 4jj< i^-> _J_-J-lJ (jl _)*> 1.' L>.j" ij a 

.«S(_J^ j 4jl (__ic 4_«jJ_ p^yji <_-![ LkjjJoj 

4-rUin 4__ljjJ j-jL—Jl J__JI J jLi. _JjJl (__![ 4^L___JI — jl mT-tl _)_> JjUml jL_jl ( plj 1 11 

• • * • 1 • 

_*>>-' (j^Lol ___> i L .-rjll _-_La JjJ-l .UU-L. _J___j ._>_>J-^ <_JI 4jLjJ-UI ___ 4jj- oLj-jju 0 _j_JI j 

_)M-4jJI jniill (_£j_»jl i_j3 J^LsJl l_ia i4jjjjjj 4_ljL__3 CjI 1 11— • a 1-ir'nnLj 4jnin ilill I TnTj) n ~- a ___ 

.(_$j"imhiII _jL_I LjjjI j_— - _Um (-— - JU_>JI L_j___j (_jJI .-■! U_-»t lj , J__j Lj_*ij_J _jL_I c<(j_uj» 

4 1 ij" 1 11 a 3__j i_jL_j 1 L* JJ— — > ' U 1 njl (__j3 jJ (-— >• 1 SLjj- -J~-J _)— . 3 j_^j>- _?l i>JL_ (j-« _"l ' 11 1'ii**' I iL_ 

0 j 1 li" *( d (jj—J (jlj Jb*-' 4_aj_uj aLp- (jl I j__ '/»_-..'> 1 1 1 <_uL— I <__>lj_JI ___ (jlj (jl—La ___ 

.Lke-ljJ Laj 3j_tll __3 

_)_Jj i4 jnin i*iitl I i*.i»j i~- « i___ j_>.l (jlSLa ___. «4 a.ln"ia» 3l_L>. Jj->-J (jjH ^j"_> J->-l *- 
>__>lj__l _)*> a_tl .L_Jl>.j (__LiJJI _jjjJ_JI «jj*. a (___ j-j-tjJI -jljLia (j_a J_>-Ij i«J>_ JjJ*- a li.ni n. 
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\Jgbl\Jjaj2JI 

(j-« ^-1 <i"i A^U 3jLj[j L2_1J_--J j__l 3_i_- JJ-_- l_*JJJ (jl ji.VI j»j_*_--JI _l_i ,_— -3 JJJJ _-"-! 
ijlj (_-"—- ">4j_ j LhJ.-J (jl I i '(< oj —jL-jL-Li "uj__>L) (jj-_i (jl (j£L<u J-* Jj "'*_*- J J-' i_»J-"- -•J-"?— J-s 
jl___,Ij ._uL_ (jjSL; V j-b "j » i 1 "*"* "»lj~- jj __*■*■ (jLa i(jj_>JI ^j-— - ,___ 4_«_L-. 4jjI j_JI 3l_i__Jl __jL_> 
jl AjjjjJI L_______ "-j-j** — II 4_cj_JI (j[ Jj-J -l' a < _ < rt»,*t a — (Agnosticism) «bjjl^UI _,i 

___9 <U_uei_iJI _> j__ jL_j_- Jj_>.jJI ^St-it I __f>j_,l — L_JJ JL>_ J_- _ (j_L-u _J 3j Jl-_- j-i_. 4j ijill 
__.j_.t-tl l_>L*____I (jl_* I j_ j«__ _j) 3Li_-Jl L__L- (jc -LJ.L-' 4_ijj_« LujJ ("(injr*' .(_-JL>J1 C-iajJI 

^ (,j_»j *_l _---■ jj-* 3 jJ 5 7-j"'i _>_. i^t^mui 4jl ^»l ( convergent) LjL__i-> 

.V j»l !*>_-__-_-> ljw«l 4j£> j "ijM ,_-**,, -.1 *,*;l< _j_>.j <j_> I j[ L. Jj-_j 

__i- 5 „>_l, > (II 4jJJ____* 4j< j 4jj1 oLjjlis (jj. -_-_■__ oljLiJ (j£. i±,t_jJI _jVjL_- ___V 

i(__*l__l jL_>Jl j-M-3l J—-I (j-a ^r^ij-— -I _-»t_>l^>J^' liSj" i n a _--C 'l-^J-* 3 * lJ-LJ-*-' _-J— ■ Jj) 1 ■" > **— 1 

L>-— *— _>^-_J . L_> j_u_ j Jj___JI _jl_i_-_l J__~ 4-uj_. *L_-_L _j__jJI (___. , U j">jj _<v__>jJ,I I __* _jV 

cc • *) - 

Lijj-iJl_ (__3 L ___j"-/I jrjL>- ">L__>- (j_- ___-_-Jl ,i.ia lg!j m (____J1 3jjIjJI jjjj->JI (jl J__>J1 

.4jjj 4_l_-L— -> 4_— >L>. _jLj_->. (j_a d i -» ■ '— -_iLcj-i-j -LajCJuo I J, t i ijj J-u_>ljj 

_jV -___-! (jl ■ " ' I "■*■«*■ I (jlj (_-_—*• _JJ j_l JI— I L__J_-|J i->JJt _■!! O-ji-U- ->-_>_ (__>— Lo-TJ J_<_ ul 

(j-a 4linl[ii (_ju- _j_4_4 _Li__ __._> jj (__>. i4jf 1 '( i<-> 3jL_il (j;l 4_l__-_ > j/ IjJaj !3j_<_i_ -^LsJJI (»J-C- 

„ _CC"»*- 

i_cL__> fr( ___, (j_i. |»l j_L_l- >.(___. (j-a LjI __jJI _)_£> I j[ Ls £j-_JL ---.j--- (jJ .4-Jj'_l jIjj-"-"! 

J_jj_u JL__j"-'I I Jl- (j-Jj .Jjjj- (j^JJ 4JL_ujJI __u J__l _____> j-ijl (___J1 ^ljjS"! J_-1 4__jj 

(__)[ j ■ '■ ■ ■■ L_>jl___j i4jj____JI ^Lic_a*_ , l j_i_L i_jj->-l (jSL.1 (_-— ^Lj-L-Jlj (3^ 'tl ^«-L_bL-t> jjjjJo 

C_J-lj__l (j-a 4-- J ( -. -r - > (___-. li»J- > "' U " " '"" ^ I '( n I <* I j[ ' 3 _U Jl>- ^____bl 3j__u J . j< i («— >U _i"l 

. L j»_.jlVU (_<;ja_>Jl l_3"M-_JI , ljn«*i Ji-u (_$JJ_- _-)^_- J j _-->J-> ___!_- LjJ 4_jL_JI 

I *— j ~- - _ t-,1 . .. . i Ijjb (jj***j . ..j i J___jl I jji < * -_ij--C-« 0j_— i — ■ — i- _i T 1 ■ ji -<* (jj_— Lcjj £jj— -!L 

Luj Jj >4j_jJI 3l_L>Jl (jj> Li*j_>.l jjj— > J-^jj ^ 'L ' ">jjj ■ (_— _*j - J__-_JI i^iLJL . L- Lcjj 

^ l** »j i ii i(_<;j_>.l 4_l-_L (j-a . L_-Oj->.j (j_c ' *■ -■***" t L_L__ii J_-_u Vj 1 4*3j ii"i - 4-JL-Lj —jIj-o- -_Jl_l_ (jj_— 
» - 

jl ."L-jJI 3_;L-__ 4_.jj (j__> Ijjj-9 L_Lj_ j- .— -tt ( ___,j*_l LL__j_ _)__> I j_ LjjS L_l jJ Li->!j__*J 

* J 1 

(j_- - (jj nir->*(- - 4.JI jh'('(,„ 

tLrtjl ___ | ^ '(-> 3l_L>JI J * " '"' 3j j-> £ (J__9jVI (__ll j__jj (jl (j_>.4JJ . 3 , I (j 1 1, 1 3L_L>JI JJ (r-IJ — -U 

4_uj_i__> 4_Lui (__]l 4jL- 4-.I i ii a (_— — - 3 J" n U j L^i-aSilj 3jj_J,L_ i _LaL-l (___3jjl (jj> I - ■ ■■"■ « (jj . eL____Jl 
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■_)"t _, *' La.i.i«4 • (__Jj**»'l , "j^j II (j_a LjjJ— _ 4— jjlLuiI Lc_a J_)l (j_aj (___3 I /Xjj, :_.'_.*, (j£*_aJ 
^jjt-uioJl iuLiejJ_1 4-)j«" 1 11 1 L<-4 Cjlj_a (j.uA>- Jj— jI _"l 'l5._>— ~^ 4_jju CjljLjLa 5 C— ___— I Jl*9 (jj*v" 1 11 
4_"_u _>vaj (_>->J>L! .-"Ls-JI _,_»j_»JI __}__l __![ L*}L>JI Sj.Ula 5 ■ 'tl CjLuL-JI _>_ J n' i J ,_-£) 
Cjlj-Ltlll __)-- (jl *>L»_/ (jSL«jj .jm-">I <U»S Cjlj___ _jJl>o (jl _>-~aJ ijj-AjJl Liilj J*>L>. .(jJtj 
.(^yitJjLj jl __flL_j _— — *j jL_>l __fl l-jJl>_ (.'•«jtcj 1 Lj_.L__> I J Jj^-j* jcj jJ jj__Cj £j_- I 4jJ_l__uJ,! 
Lajj jl i(j_>j_Lu Lajjji 1 1 . niii il 4jLg_Jl __fl SLjjs-Jl i> '1 -rTi 1 11 _"jJI JJjJl 4-utLaj j 1 i"ill 1 i i'"" 11 **»*J 
_>-Jj i( J .al«ll jLi_»Jt jL*_a j_» jj->.VI (. j->JI IjjkJ .4J-4_>L> _>J-JI ___"■ JJJ)J »-uJ"*J 4 iajgll _*i*i-»i"i 

. Lj_lC ^jL-ClcLj a'\ t 'i 1 i K a I V 

?£>__] ijl<^_-! lP-H £>_-! _oJl^c ^ 

1 4_-l3II 4_<j_ _n nia-*»ill J*>L>. _J_L$__JI i>jufc (jir i Jj_iLj (_-_3 4-ux_J.I CjL, 1t"i1I j, 1 nm 
c-jU ,„ l-jL_— il l__i l£ i4-_— 4jLa .1 i n . _)JJ *■* H _)j_— I __ij Jj ""*- ■ Laj-9 jjajjl Ljjucl I j[ I U j '*■"' 
_, ijlll _jjj__JI jjL_*_u 1 m 1» _>__iej j-jjiia _;l LujJ (j-J r"J — JJi _-— "■ SjJ-jLc .IjJLl J_aj j-^j_»_jj! 

L_uLu_-e_a Li-Jl r.liiijl JuLa i4-l__LII 4j*>_JI Jj-jJ! (___ Lal .(j_L_ -.___ 4jl (_>_»j__u _)_> _,jJI 

•* .... * 

(j_4 (ji_i___JI 4_*}Laj— 'I '"'I 'j^ ■-■l"ll ,-. 'X i«___T 4jl_mu_JI I '"i-j - — • - i__>lj_> (j_a ljj_— > 4_uL— __— I 

*, 

____ 4_l*.j_CJI Lal jjjUI 0JJt> Jl"l«i 1 .(3jj- 1 nj 1 I 4 6 (j_> L«_a j j"i^ 1 (3-uC I I jj_j f L___J! ,__II jJiill 
I Jl>. S-Ijjlj Cjlj-x_a L-Jl i A (j[ Jj iL^jJj)J «^jU*....*i (__jjt -.j-r ill J_ul (j_a Cjlj-LI (j\j *>La JLajl o__L__a 

(jj)_JI jjjl- fl_i__l _)*v.all _>-aj -LijJI J ■— J 4_L_i CjljLjLa oj uiC L*_}ttj_j j j «*i 1 nj — JJ-tJ L _ 1 

i. * ■» • 

___ Vl t 4jjjj--.a ljj*« 'Uj.iLu,'-'! (. Lj^J-ill cJljLa Vlj__l 4ivljj V il i4_uljiJ (j^a _-JjVI 4jj_J! ^\ 

' * . . . " 

.f IjjjjJI l_jj_uJI 3-*--! _-3j i(_-jj_>JI -__jJjJI _)_a Jj'i'1 4_u_uUI 

_ n # ^ 

_xj<lAll ^j< - 1 II 3I U *'ll ) Luj£ 4-uu_j La_)l j *j . I ■*:■ * 1 ^ *V1 -*■-. I .-.1 < 1 "~,ll -'1 a 

.(___— a (j_a 4 aK II __J_ La J_j 4_1j_x>. (jj-Cj V Lajj ( j_jj_JI jL-e_uVI (__J[ 4jLu_ jjju _; jjlj i4__u,ljj 

l_jL__)I jj_)I (_—!—• t Lu *>j.Vt"ia Llj£ I jj___i *" j-»j ■ _-j* ,*■! *Jjjl *'j'" (_-Jl _L±3 _)_a (jjj__uJLl J__jj _L_3 

_n__Jjl_ _>__-1j (Andrei Linde) _;jl1! <jjj_1 _rj-^i jl i4jjj_j l^i<ij "-jj-sjj «jj--- 
cjLu_ 4j_liI 3 j -1 *- ■ "~* 4_>.j-a jj__aj 4jjjj__>> 5l£L*e_a ji -i- _jjjj>.Ij ( Alex Vil€nkin) 

La_i .(j__ajJI (j_a 5j_-LiJ_a JjJoLi-a __tl t l__^_>_Ij 1 4 ! 1 <-\ ii i a SjjjS CjljL-e_ul _>_a ">ju_£ (j!j-^l L^jj_ 

— _r; liiiy a (jjjjj___a _,_a — (Lee Smolin) (jrtjjoiu _-Jj ( Alan Guth) _jj_>. (jVl j__>i 
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\Jg c UI\JjojiJI 

lii^y.jL^Jij jL-LU _LiJl-». jLi_u (__^_ -__<jj_^ i JjjjjI l__~u J>-l j JjJl». jj£t 1 1* 1 m jl 4jj_SLa_ 

( Raman Sundrum ) ,» jj _uj__, jUljj ( Lisa Randall ) jl _l>Ij l j_J <jli_j j .4_JI jj^jJl 
(jl j_;vi o j-Aj < ( extraspatial ) (__jLSLa -rjLi. j_«j ,___9 LLc ",!,,-.»; A _L>JJ jl (jSLnJ^jji-l Ljlj_ll jl 

_ _ 0 

(_yiiLj2Jl .(joaaj I {j .J«.«i (__ic frjj (__;! (j_a jjl l_<jj jjSLj V L<uj jl i Ljj jL>o Jj_Lj_"j Lojj 3 _i__LpJll 

i jLu^I (_^i>Lj LLiLSL* (^yjj -tjs-t-a jLu^I ^yjLju jj^ j^ , ^" l5 b 1 *.' j-^j-" ^j- 3 ,»jjj-Jj-jj ijjJI -rjl jJI 

£> j_A Jtswl (__ic 4_i>.l j 3j__->. l/L-I .^ji-S?! L-jLjjjLjl ^Uinl (__,_9 4j_Lo-4 L <;j_>.'_t , l jlj_>Sn o j-A jt Jl-kj 

oLjjJLJI ~U,„t ^^ic. 4-_>.l jJI t j"tjjt\ ;, 4jIjj ,__ic jjSLi (jJ — cJLj juu uJIjjI jjj _ «tUhiVI 

— Jj-ij jl t '. -j V 4j_ Jj .4jj-_--_La 4_uLajj 4_u_S_a ,_<)i_>LLa (_<"j_vVI jlj_>VI jj^ - ! i nj <l_)Ljj_>.VI 

->j_A jV '.4_%_a < _i i-w (__,!_ I I i-*. jl »AjU jl Lijj_l Jjjj L_J_L>.J jl 3_T_M <> j_A <__jL_> I jl_ La — Jj-isJUS J*C ni I 

jl j£>VI (__J--. (5 .' ^*. 1 JL>J-a (jjjcj (j-vl jii o (__h->j-9 I i"f I U" ml jJloj VI 4jjn«fl JJ-p V (tt_^LiII 

<Gl l il-- (Edward Harrison) jj__ujL-. jjIjj_j (Alan Guth) <__j_>. jt Jj 

JjJj .j_ol__5 Jj_uil i i rh ^ju___! _oLil (j_a 4i__LI (__1>.I jjl jj-_-ii"lL) j j" V 1 1 ____!. jljSl 4-_Li-__> (j£L<u 

^h-iVj L-jjj (jjVI jjSJI jl jrtJj n < ii (j-ajcj ^j->l j$£» <_5-3 La 4jj_>u 4-»-_|"i) jj_ «jLjlC. 4JLa_>Li Ljjj£> 

f 

-* " * 
£_*_>■ *Lj_wl_ <j^-aJ <l_U j£> JL>JI jL_> I jL_) .j»"^! 4j_4_i (j-S oJijL__JI (j_jlj_lll 4js__£_j J.ar»o j_jlj__l 

JL>Jl JJ*_<a (j_a _VJ jj l_c_« <_ij_l>.<_jjj(___9 4jjj j »>L1I (argument from design ) ^--y.n 

« (( 

. 4jlj____U 4i)jL>Jl j 3_.._. .Ull j aIjUH ^jt, 0 ^jll 

■* 

4jj___j ^yi" L_L1 ij <|C_C1I LSLjjL^j.a .*■! .^«t '." <i (j_aj_il J-e-) 4jjljll jl j£iVI SjSL- l_<_ajl £jJoJ 

jJjj jj_>.j (HughEverett) <____j_^l t jja L<p-j__-I j^ jji l_<p-j__ii ^..11 sjjl»-!I ,*JIjjJ|' 
jl-pjl j_ilj Jj_)(j-a,»j4iil I j_Ajj____" _L_j .(jjj^nil jj-5JI l_jI j ijm (j-9 ( John Wheeler ) 
Ij.lL._ ji_;Vi 4jLcI_l.i j^a jlj-Ij.; (01af Stapledon) jjjd J Li_.__9'2 , jl ijjjjl <__>.___> (__jJ*ji 

:(Star Maker) "j»jj*jJI -_jL__-" ^ljj^ 

jjjljj ... (j_a I j _."X . < I l'i _. «^ 1 1 1 tiny L^j_9jLl. <4 1^4 <i <-_4jLu_<3 oJju |JjlV a ~^>-_aj Ls!_> 
Sj^jinill jjSJI ■-■N ■■■ 1 --" (j-a J.-.l--" JS (___9 " jjj£ <_^L9ji-»_<s lJLL<_ jL_> 4j1 L«JJ .4-___5eJLl jjSJI 
Jju V L_)ljL__iil *^ a- v j<____J (__l)l <__tL»uJj_JI C-jLSj i Jjj_LC 4 K <| 4 <_jljL__<s . LajJ . I _j i a J_i 4_>ljJ 
.^^JLaj JikIi.i") J_^ (j_a 4i_L>J JS ^lmij "L_i_itil jlj_>VI ^jja 4J 4j_jp "i? IjJlC jLfl < 0 i^i-i"i Vj 

4j_jJ___»JI 4j_9IjJ l_<j-La _L>.lj JSJ j_ Jj <j_^ljjj (j-a oLajjjI ijnill e j_A (j_a ___;! jiL_i.l <0JJ (<J 

jl 4__C-4J jjJ-oj (__, <^-i")l (_-ic ____!_) I j '< ■■■ I JD-lj "j!^ __tL_A (jjaJ (jSJj <4 ji_inV") C-jLS' jlj <S^L>Jl 
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dJjjioJI oijjj\jQJJJ-oAJI 

LgjLu (j_« 4_jJj <-"- J LjJ r __j ■ <ll * 1 I ■ I _ ' * (jjl (JJ)£j VI LsLcu jjL>Jl (j_«j) Jj i buua (j_£j 

. JL>.lj) (j__? ■* J^" c_J, o 1 ^"" 1 u' 

4jl JuJJ 4-,jln"U (iLj-i-aJl (_____ i n,-->' 4j_Jiij jLSLa^l ,) jufc (j_« (__l OjSL i illn*i_i 

» * . -* 
. 4_>-jj (jl 4.j «i^.ll lIiLJ-JjJJ (j_*_<U >*'u - r t I JL>. lj-__«_-_> jL___l<"> (_-jL>Jl Ljj>_l ■ t-> » . I i *'j-»- i_£jj jj) i l__jl i 

ijjjJI j*SUI 1 J-j-aj^jjhniijS' ("LaUjl 3.1 jniill) 4_u jL>Jl 4j_Ji»_i (_ru 4____l__jjl tf jufc ^jijj i jjJ ,_, i t <n 

.4jjjJI (jj)j CjLujjtel) j«i*->U (ftJL»Jl <<.£-»• J 

S JL>.j>J, I 4jj_t__iJI <J jufc (j-1 1__>.L 4j_<uC (jjo (_rL-M__1l l_jIj)-u-JI 4_lu-u (jjLVuUj1 __ ■ *1 

i "i i 4J-J0 i 'I o nill Jjj-o (jjijLoj (jl 4j j, l.-j-j (jK 4jI :3l iniill <*j)i i i*~i i a jLs (_-"->• i(_Jj)JL>. (jjJ 
4je_ajjl (j^jyllL ^o_Lc. (jlc. (jSLi j«J 4j*_" '.4jlj)*_" LajLui (jK 4i»j (jl lSjjO' I iK<M(jVlj) . j__»-*^1 <»j-4-_ 
.4jnijlnl i« aj)j___CJIj) (_,J*> 1 g i fl '"*i*i** (j' JjjiiH I j-A (jj» 4jjJaj (jjl i^ylc. (>UUJ (jK (__^l)I 4-fljJuA]lj) 
L»^a (jjj ilnllj) (jJjL>JI (jj-aJI o-^ ^_-*-*L9 J-*-^ LjLssj SjL>.jJI tljLjJijJI £-jJoj £)\ J fl*i T U (j-«J 
(_-jls1j j*J)T jl (j^l U^*" J^ Cj-S_J1 (jl jJljjj i(jjj i*inll (jj-aJI Lr^ '"'\? (_?' lt^ 4_lLc ojL-) 

(j-__J «Jjwjja 4jjJaj (jjl (jL 4 n*ill ,j-_ij,I (jJLjk (jjSj (jl i—ukj (Jj i LjjK (JJ-jJ (jjL"-»*"^ (j^Jj dj^ 1 * 
4jj lo ill Cjj_uii I j| 42111 a jufc ,Jjj» Jjiaj l-3_m-jJ .^^jJ-jLiJI ^ljjl (_,!£. j • ^ '"■ i4ji*-iLj 4j-ij JjJ^a 
4jjj^j*JIj) 4j_j^JJI (jAjjJijl (J/u JojIjJI iijjj j j_ljlj I *j ^ ■ .. A' (j£L«j Vj) 1 1 j" i *l .*:. » I '■ *X ij * Ljil 
jjloj (jl LiLu (j-^C 4-j i4jjjiJ,l jj)*i«H (^j-Sj) .CjIjJjjjjjJJI (j_a [^'jp' 4j*>Lj JJt>-J) l_lj_mi J)l i4jj jL>Jlj) 
ja"iinlj) (jjJMJ (J-l3 Ijj (_,! iir iSti 4jlLjj (jj)"v"i i n'^ il-JJ j l_JJL>. jjj) lij^JAjJI «jufc (Jj_a (jjjjL jj-^JI 
' . i J ' ii (Jjp> 4j*9lj 4jjj i"i a, 1*^1 L_pl jj j_j_) I ,__jj_pj_vu (j^Jj) p/J^I-^j jjjLlijjlj Jjj . ..Cl ^ (jjoj ^.j 

,4j>L*L« Li_a (j«-i« il J)JjJ (__-Jl ^J3*>U.I (j«-i« jj Ljjj)_i j-L__jl 

51 1 1 no 11 jxa_oJI Uuct±i 

4_ijj_L_j ^jjljjl <___>! j_>. ii(__iLtj<(j p j . Luj . (j^jii-s i Ljjj)_i (___a <_u !____]_ oLijL_" >__J L_L_b jl jj 

I inn-*- (jl <_-l3j) ^ijl ,___a l_jJL>. I jl (j_Clj) iL_IIj LjJjulc. l-_j Jjl_u ^.iJl 4j1jjJ__JI (jn LoLnj "Lil__«ja 
l-jIj j (j_« 4_5j)iie_fl <_jLjjL_JI <>Jufc (jj)_Cj ■ . ..j 3Cj '■■*:.« *>jl>.Ij ^ — I ■ -» " ^j --'-'' ... LjjLs tVL__ajl 
L_jL_t i4 j *M i<-> l-j1j) o i ii l__JjJj) '(jj>_tC. L_J (jK I jLfl . I _ i ii li i <_uLj_L-iJI (jd\<yi& ^un-tTnu^ i4jjLt<_4 
i JL>.lj) (Jj-oI (_-J[ 4jLluJ »->-JJ 1 'nji - »'^ .(j_*j (Jj>Li-j \uS 4jI i <__ilj_*J,lj) jj»- ill I _ n. o (___a (jjjeliu 

.__i__i jLlLs 1 3 (__Jlj_>- J_i-a [""U-y j jj^ jL_t__jl jpi 
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\JgiJI\J^LQjl 

!_£ l_9 . Lo Lcjj Lijj_i j-J-aJ (_-___- , I «i~i «j . C-J-9-J (j[ . An\ i>>«iH CjLijLSLII Jj-S-JJ Ljjjjkj (jS^3 

' . * *. .. 

3 ~jj Ui 4 ^JJ^" ^jj (jl jJjj I - j *> '/--_' liLoti) Luu Lij_J 4"j<i i n~i 1 i K a_> La jl « St j-rlt (jj_i 

J-ia «CjIj__j «j_____JI 4_Ljj_k_> ~ j - ■■ a ^j>o) 3 L_i_>J I JJ____> (jja _.jJ-__-> j_$V 4_~_jl_-uII ___>J j-___J l_9 . 4_i_j_t__i 

4_uL_-_> i~_i~«,a C-Ljjj_>. 3jj___o (_y_9 » o-r"ll (j-lc 3j_-l_9 njj^jl inllj (_-l_|b___-->VIj (jj-ijSJl 

^ l_- • -• 

CjJlcI (^yjJI 4_o___>jJI l_jjL_j jjj .4jLj___-__aj i4_cL___jl Jju__aj «(jj__Jt |___*__>Jj i<jjLj jj__iJl (ji_ilj___U 
(jj^ i_>-iJJ CjL_ij__»jJI (j_a jy^ a .J_».j-iJ Li_> Lo i4__j___J__ 4_>>jJ_j jJj -< _» j ^ ,<TII jL_i____iVI (j_aj 

(_____. 4__.jLi.jl jj-jJI " j j ■ —*» (j!j>->' i_-"l_j' '<■_--» [_)£ Xi J«J*> Vj CjIj_- (_____; l _Jj_-_-___' V "L____4__e___ ijlj-J^ 

_ _ 
3 jj.i_.ll 4__u_ojJI _>J_j_>j pj""H JjLojJI (j_a Jjul jjk La ,__J[ jjjojjlj i.j mi ilL (-(_---. (_$V -r o i nj V jjej 

«* _> 

I J ■ "I ■ "I IjJ-J JJL-J 

" r. * r *- _ _ 

jl 1« JaJL-JI _"_--_- (____) jl_u__-l |_$l 4jJ (jl-b Jjk» :_>_.L_L_1 (j_'l~ ■ " '_'! (jjJ-jl (_J___UJC jljJ-«« 4___j 

' _ ■ • ■ ■■ I L^Cjj _j_a £ JLJj_9 L_jj£ j<_____-_j (_yjJI <jLjljj_JI C_jt_£ I _i[ La 4jj______ 4 «1 1 (Jj-Ljj ^aJ LaJ I I ______ (jl_b 

* * * _ _ ' 

4-rj" ill Jjfc Lijj£ (jl jj_9 . LaLj L_.Mj_>.I 4 i.l~iV « 4__u_ojJI (jjSu (jl (j*C -i_l j»l « La (_j_a_-iL_C. (______> Lj 

4u-_-lj _j_a .cljar 3 ^j"—^ Slj-rll ijf[l l___j__jJI J;""' 1 (jl ________ (jLSJ ."-_..-.- ...I ~Ljj_t____t 3__jj__JI 

j-j-il (jj-___ (jl (j_\___j -ij ,„l ,..VI (jLjlj__JLi_ (j- 1 ! '^-"-9 (jjLl-u-_ul (JIjjji (_-_-_- -4>L»-yi __ul_i Ijl^ i_5j___-l 

I ^"'*IJ .(jlj-TVI (j_-5 4 iil~V -i 3j_jj_T ^ljjl (jJ^ l_5Jj" (_-J-ll CjI ii irijjl (j_-i jn*. i -r n 1 1 "i i'ij-rj i ^LaLuij 
(^T-iJI (julj-aJI (jj__uj i4_jj_iL___VI 1 _f_.Lj_t,l (j__i 4_CJ-___%___J -Loj^ "r a I j-j 3_).I«."U (jlj_lVI (jjf___j_u 
4jjjj Cj __)_. L____»_-i ^-Ljjj 4j1t « (j-_jlj__ (j_a j___> I |-|injl t j - ■ (J_sVI (_____. jl ~L-_u___JI _/ulj_j I ^j n i ul 

.LL ^LiJI j_4j__JI JUu ^JjS/l 4_i-__UI y_9 

I _ ij I l_?j"ni-> lj.--.lj I "j j mi -L-HJ i4_i_«___)l _j_.L_ijJI (j_-i 4_Cj)j>--e.-i (J^Lj i(_j_uLj__JI Jj ' - ■■ (_-___. 

(jSJj ,4-ij-ljJI l^ia (jj_-__- i__r-tt f Ul ol_-jj_>. mi I 4-rj"ii J-LuJI (____.! J_i__JI JjLalJl JJ->j L^La_>. 

c___u_C :_ijl i jjaU t-4__EjjLj (_____. ..«i"i«j it-)fl*> l__J 4_aj_.J J___9 .(j_-___jt li"i a (j\j_aj_Sj JL><J (jl ' - - ■ — j 

. J j i n ii~ IIjj < I dj iVi(j--Jt 4-il -r mll (j_a Ljjjgj ~ i „ JlIc. (_rL___a_-__l. I it->« i^)Hj 5jlj__-JI <_>-j_. Cjjuj-J 

Jl_u LiJj jjJ (^ylll 4j lij^ll (^yic <"i i~jj 4j")t ii"il ~:Lu LijjS (_>^ajl i<o-_- ^yoja (jj__J (jl (j*C -i_i JjIL 

---oj (___9 (j__Jj Ojuj LaJulc jlj.___3_.VI 4_>-J jj 4_i_>-Li_u , t _! J_> ~L__t__9 ■t~ '- i" L_ai_La j-XJ_-Jl jt ----'■VI 

* 

(_y_a jj___u 1 " ar ju__1 (_ T __ u Li_ul _$j"i i n a (__ic iriKilri t-_jj_s (j_a Vjlj 4_j__L_jI (J-alj-C l^Lc J.«l~-«j Luj 
LU JJL-kj (jl » j 'j a i4j__i_La 4jj__L__I 4jjJ__j __J^ (JjjjL jj___Jl J___3jj jjj ._>_> J«."U (jlj_jVI ->J-a_c 

<ji Lc_fT L-L»3) (bedrock theory) j_.Vl s j~-^n 4j_J____j s jjiL* ^Lij ~-j : ui i L__jlj_>. 
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diiiLoJI dJjjj OQJJJ-oAJI 

-_____Jl Ji_) L&ij (*UI <.(jjj_»J 4j_j,Lj,VI 4j__JI __![ jj> 4j-lJ_>JI JjLsjJJ ^LoJI c_JLUI 

.__lL_jl____i,l 4_-_jjj jj_ (4-U-ua 4jJ_d_>- -_jj_jj jj-lU 
* 

4jlju ■ _-__. 3j_L_ 4jjJ_j __1| Jj_>j_JI) jjljSVI (j_a (C_iL__- . }Lt_S . _JLl_ (j\£ I j| 

(julji) 4^__>u I -_~i<* (jj^j ■ ■■ (jljSVI ^> h « n <1 (j j I i ( L__jl 4j iriiill £J_-> jOm^i LajJ j_uSJI Ljjl -c ij il 
i LLajj L___« ^ -^ 56 " 1 Lt^ J-uJl j___5 jl jjl__JI (j_a (jj— J jl 1 3 J ii t.a ___ij Jj-"-J (jj-J Jj_»"J 

4^L____J| __)L_jISJIj (j_— ' I ' i nii il L_— >-jJj i Si 1 3« U 3jj i^-itl _"_-[ ___ (J"i «" U 4j__<j »j in ill j-j iijl 
(juljj. _£_»__>_ ,__ll 4jU<i'i}— II 3jj« i.-»ll 4j_".j_JI CjL— j ny\\ ^yt 3 __~lj _-_- 3 Jj_»-jji (jj_— i Lcjj_-jJI 

. CC » 

LtJ—>- L_U V I ■«-* I I A*t VI (^JLJJJ "■ \ j . .— . ■« ^ JJLlJ (_lJI I ' 1 J_> _ J ■ -— . (j| . I "■ • t | .T. 1 1 L ^ ■ 

(principle of mediocrity) "3*1 _. jjl I_i_l_" jsh VI __«iijj .L__j_; ,__j j__-ai Li_aj~ 

____ j»VI 4__>U L-LL- _-_- JJ JLIJ _£j>. iJMi <U I XjS ____ I iinijjl __>— ' •(_*-!-_ L«_4 Jjul (jii^JljJjSJ 

^ L____JI ___. U-> I u r I jl"V_i jjbj>s _sl_5 ._,U.i 1 Vj I ___. j_u_4 (jL—/» I ju_ (jLa _JJ i «_aj 1 Sm« _-9_j__a 

* » * * 

CjIjj__U (ju 3j_e_S (jjj La (jLSLa ,____ -c_>-jVI (jjc (jj^jm <GI 5 -,j".-_,llj i^_>u (jjl (jji I Jjt 1 (jj^j ■■■ 
I JjnlSta i3j_u^ LljSI tiJLjjk (jl jjj .<LJI 3j-?" 4-iJ-^' (IV 3 4jjj i«-»II CjIj i mll (j-u^La 3 -L»j.a (^JLc 
.(jljS^I lJjj Juvi (j-3 I iiniijj Jj>0 (jL L>.Lij VI ,_y«jjjJ3 iJjjkLt jjC. 

I jlj iV |»l SjJjujs (jlj^l i-JLuk ojL? I j[ Lt LlJ JjSj 4 1 i ii 4 <bjJaj (_yJ[ Lo Lojj Jj^sjjj Lijj 

JjA yj». .<LjjjSJI I i"i t <tj ^yja SjJJLse^a <Liii>l J (juljS Jj-se-a 4 tj iUII (j<jljj3(_, n mj La (j^it i (jL£ Lo 

» " . i . " .... * 

JIJjj/ ^jJ^J (^yjLujjyi i_il V" iVI <Lac.^L9 jl n-».l I i i^ <i j i4jjJ_uJI ejjb JiLa (_yJ[ Jj^sjjj (jl 

Ij i>»r (jL? I jLa .LjJjJJ LLiij (jjil (jl (J^Uj (_yjJI 4jCj-AJI <Lc<ui_«-cJJ L>- jj^j (_,ltiill Luj_> (jL? I j[ 

njintii L^LaL-j SjJl-jII (jlj_»VI <Lcj.g_-_.<i ^yi) V -Ucj-iJI 4j-j q->-U ajjt t _ - "->- 3jjL u U<|jV 

LjJ (jSuu (_-jJI 4j_oj_JI ____! j_»-I jl_U-i .3j-Lt"U (jl j£»VI -U__djJ- (j_i (_,It"iII Ljjic. (>L-JJ i_3j___9 

, t |jj_jJ| i_jj___ll Jiwlj jjjj 3jyJ_>. Llj_»l (jl (j_j___u (j_ai_j JjiLj i3 j.Vt"il,l (jlj_TVI CjLjJaj jLu_«.l 

L«-i >|>VI (jj-UL 4___l_>Jl (julj-UI ^t____j i3j£l ju . tx -_. . (jjVI (jj_JI _> 4jjLjj_iJI (j^jlj-JI (jlj 
/ * .... . 

(j-a Ijuj-i — u-2 (j_Jl (jl J_»VI (jL_> ii_jlj___ (_Lc. (j-Jj_uJi (j_? jJj .4jjjSJI 4jIjjJI (j-a Lcjj -JL__- (jl jj 

(jlf> j[ Luj_> tjj-L (jl (jil _,ii i jj .(__JL_JI Jj-nII __jjj 4jj_iLS_i 3 jj^» IjjjjJ (jj___u «.I jj__Jl i_jj__JI 

i nj liU JjJju u>l (j| <"ij>. (j-a i«.ljj_-i t-JJ-LJ (jjjSu <_-J jj ___ __ iLjja 4_u_/ 4jlntll i?j-_J 4_-_jjJ 
4-__Jlj V (j_jj-__ ^ J , ■i A (jl .VLoj_-.1 Jill lj_al «.IjjjjJI i ij "■"■ tl (jjSu (jja Jjl-cujji CjjIjjJIj __-utj__Lt 
(j-a (_-__«j j iii (_— - jl 4jjL jj_9 4jajl_ua liu L^j _^-_4J _-jJI 4j_ajSJI Jj_«- 4ln-iiia 4jjJ_j 4jI Jju 
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pglJlyjnoll 

jSLuJI L__a _) 1 ".' O^J) i ' " (j-* oti '-^L-Li uj- 3 iSi^ (J-*' "^l L-Aj 1 -*-'-- ^ 1 j i »r i"i Ljl -J->-l __ll (j_£ 
tll 4_jl_- (jjS-i (jl 1 Jull '"'.»»■ (j-a I _ K <IJ -OJUL-il (jljST-M 4jjJ_-j (jl ___£ LjL-ijj 'j^i-SjJ ___£ 

(jl (__J-J-<J La JJ-J n_£j_j--N (jl_j^VI (jl ,°ii i ^c_-.ljj,l _>__->J i Ijin" 4_ii-_L»J 4___a'_!l 0_i__> jgtYi 

■ ~iljl ~-A'iVI ^jj. jjjST l-jjJ->. 4__jj J_-j\j (jl I i X a > J-_) .ajLlII _--- 4_u_-j_- _jl jL>- (j$SLj 

l-_ jj>j V Liil LaSi . a_L-JI ____ 4_-_jll Liij-' J_-lj_« _^(_----_j L~L-_jj«i V Lijl L_JLi-_ La J-J .Sj-ljSLII 

(_/LjjL jj_aJI ^Lal LjJ->o 2ijj__l_JI _■___> p "■-- J-i-aJJ ' _f ^l 4i_>l m" « 4_lluLuiVI _juljjlll OjLS' I jlj_a 

__jli- Ijl _, i ' T . *t | *l ■■ " * __■ . ,.l , „VI _x 1 1 j ", t 1 ___)__ I jl^ (jS—lj .4_j_J,l _y ""■--II '■ , „11 JjL>. 

4"jj , >-» t L-JJ— ' Jj>-J Jl»"' __-JI 4jj---jJI '"'Ij ■ ■ „.-"tl * l__jju L-(jL_) -JaL. <jlj_"_M _jjil _jiicJ - t a i n"i 
* _ 

I SIU,» 4j1__ J_____j_j _-___! j "■■*"■ II (j-4 i 1 J"-J II _J—JI (jj^" ' " Lj_jt 4-_J_L>Jlj 1 4_-_J_-_i__ (jj^" ' " -J-_) 

^sjj- Jj-a __Ljij_JI ^Jj- jj-o ^ljjj-l ~ j ■ -» ~ - " 1 1», > irj i Liij£ jx«_ __-JI 4-4-^il _)___> L___>JI _>___jJ 

• (-JJ mi ill fL_i_- , _'l 

_jj-»-l (jlj-^ Q"' y - J->.lj J_J^ jL"<—_jl ^Ljj j_> Lojj i(jj_JI ^«-l_I IjJllLoj 4_l__ Ll_J-_>I La 
3 -U',l 

(j\J £)-- 3 3 JlsJj 4__2.j_4_%_j4 J^__a__--3 <- j , ^ 11 Liu_Cj_4_a__-4 (j[ (Jj-A-tl ^-SLcj 4-3.5 j-J-st 5 j Liaj j .2 Ju_J_C 
» 4_titjjlj 4__3_i Ll_£__uO 3 Jujj*__L4 4__ jj __i-_ 4_o_i-Jl Lliljjl jtl lL_-u (jl La_L_ .3j_eJLl ___. 3j_l_. 4 _ .<j< 

(jj-_j Luj 4_ij___L__JI 4 «j jUI I l-liIjj (j-a-LJ L_Jj_T ^UI ,j_.lji. _yj 4_L_uL__l 4_l__L_- 4_tj_j (J-lJj 

* - . - ' -. - * 

_)__ — jtla (jj^ .4-l_uL_j_ , I 4jjJ_l-JI 4_____ljj IjJjjj L-Jjju 4_)j__a ■ "j lj i4_J_l j"if I Jj___>L_j 

' * _ * 

4-l4__'_H _)__ jJLj-' ('■-- ) (jL_ La£) VL__-j I ■) • ijj-j L«jj 4 «j jUtl l-liIjj 3j_c 4 j - . ., i Li 4_2Li__) i_L__ 

l_ljjL__VI (j-a Uj^- _Jj_>.VI _)lj-^Vl 5tl ,„- -c_j___jj »l-__Ij_JI l_jIjI_Uj 3 ^l.-.t I jIjlc>U 4_l_l>J| 

fL_J_Jl _J-*lj (jl (_, i i ij LiAj — L_Uj j-aj .(jjj-_J L_Uj_T l _$j_- , _ , l («Jlj_JI C-j_- U_i ,4jftltJI 

(jlj-^l jl (jj_i Jj->j '.•."") ^l--l- _jl jj-^-j 1 . ■ j ■ "II (*_^ _>l (jLs 4____, ^Liil j j j_Lu (JSLi 4_vL_JI 

. 1 ijiij L-dj-T LojI J _L__J -_Sj__J .-.jjUtl ^ljj La J_i->- _>-_-_> J-aJ ( ^l--l- ^ Cy 3j.l«"ia 



-:jlJj_' j T ii t ; ____ 4j__jlI 4_ulx_>jLi j ____,! : (Sir Martin Rees) Jjj ^j-ijl--» j^u 

(jjjjl *T '.'J .' "J^ 4jl^L_-j 4_ljjj_>_jJI 4______L_Jlj ■ 'I I Al t j-jij ____j_LI (JvjLj_ jl___lj - -- ' Jj ' - ^ 4j_«L-_j 

i^-ll-Llu- 1 ! 4_lij_JI jlS^^I _ys lj_-? J^Jj' 'J-LJ-* -~_J-*J L_J_- _)-G^__ll j_»_- (____■ JJ*J '-J '/-*■" 'I 

L*jj 4_jl_<_ 3__LL_ __i_- (_$j" -^"i (___JI Aj-till ijLj__jI L_iji_ _jl ->^j-_-l (j- 9 Jjl o-^ jL_il Jj j ■ ■■ (_,!»'. 

-j_aLjjj 3 jl J_ 4_i__>Lil (jjj ni«ll ,-ilj '■,,,11 _JJl« (_-i-- _-JjJ .4_ljL<i-_ f Ijjjj, -JJ-ij (j-a I fl"ai U i ^" , -.' 

31 



oIlooJI cujjj \jqnixxhi\ 

4jj jLtll SJjLiJI 4jj jL>JI i<» i-.l Atj^ dl .->.ijj ; .j< ^ « ,<HAll .1 ^ « L /— ■ 

.-.ijjt.iJj .jUi-yjj j i<jl jjLi^L (Gravity's Fatal Attraction) K LuijVI 

. (New Perspectives in Astrophysical Astronomy) a/tiAll *Lj^iJl 
. ( Before the Beginning: Our Universe and Others) "oj-^j L%<. j+JI Jji"j 
Just Six Numbers: The Deep) "<jj£JI JSLLj 3-^UJI jjiJI u,,,.^ ^Lajl aiu/j 
Our Cosmic) "^jSjI LuLj*" L*j»Jj ,(Forces That Shape the Universe 

.(Habitat 
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UgiJI\JjcuiJI 



2050 dJuu oLLoLij 

••/ 



JljJo ^LLaijl (jjj JJa i_gjJI j»jl»Jl jjLui lAJ JU»jJI ^JjlII L"jLi"oLjJI ^cic (jjSLj 

(jjjLLJI j -^" ^yJl «GtjjLj LukMSla iLiLLiJI ^«Jx. V| LdJi ^ <xuiLL Vj i<i*jjLi 

(y> I - j"^ - aI ^le. 't*~">j (j-L*i«JI (jJJUk ^jjj ■ ' . *i "■ —" ^jjl CjLal mi"i^VI i"itV4l->. JJJj isLjJiJI 
* " 

Jlajj . JiljS L^JU- uljjll (jLa n^j^UI cjLsI mh^I (jJji ^La L-iliJI ^Jx. ,ji L^J j-* Li«jj 

L-iju» ciLjji.ljjJI Ui .liLLiJI piti ^Luii ,<JUJI (observation) l-jIju»L1/. 

t * < 

f-"JU" ''j*'".Ij-'-~Ijj" Ll ..<iutl pi.ta^^tl tilJjijybj .jlSLayt ( jjaLdj'iM l a <-y jzL>l-vl 

l-jL-Lmjj <_u/Ljjjj ,<jj^aiill j»LjVI JjJ jJJjj .(_,'jrt-»ll |<JLJI ( modeling) ia-j-»j CjVjL-jv« 

. LtLlall A ' **■"■ "II l_«jIj_loJI l_)L__>-j 1 Jj_L>JI 

4___i«_- 3JjJl>. jL__»I Ijjl-ra JsejJ ijujji jL-iiL I jj« -_-J<»l CiIjjj l_L__)I |<_Lc , > jj ■« 

Giovanni) ^jLLsLu,! <_-j-3j-i». < : -J-_»j)'I u <\k\\ jl__j 1877 ,____- .Ljjj>. U*>L>.I 

L/pl ____. 4J.a-.jLll tf j_» 4Lt_»-j_ ___S LLJsJI _f jl Lj ,jLc.j__iJ i jjjJ.1 _---. CjIj-U-4 (Schiaparelli 
(jVI Lal .4j_" j CjLuL-Cj Jjj_Lj t__">J-' j__J->' lL>^ — (j-uSLLill (j-lJ (_-"_»• — £jLi jL_jj_I __JI Ciljis 
4 "nn-sll 4jlu1l> (jV '.SjJJ 4jI 1 fl ■ (jl I jj i""* <|J V CjL_->LjJI (jl I j-jj£C JjjIJ .(JjI CjLjJjoj I *(j, 1 1*1 
4jw>-IjJ.I oLl_>LjJI ^i_L_(___^Ijj_JI <_$jj_'<_;Jl».Ij i j j«"i" 4\jjj_uJI i-jjjjljil (jjLlj .jji""'"- 1 4j--jLjJI 

,jVij) .(Kurt Godel) Jjjj-. cjjjS j.oAj-i ."u__»LjJI (truth) "a-j-^n" ^jjjjjl <L»Lujl 
.4_-jj__« .-■■■■ji i w ...r. *u__>Ljji iioi>jl ^ji u ^\ __jj_i ( Alan Turning) -4j>jj 

(_jJs l^io« i (CjIjioLjJI (jjj m^jjSLII CjIjjjJI (jja Jjjjjl 4jjJlI.I (jj iii <!■■>< II CjIj ii n II , > jJ il "i i ii 
4j^>-jJjjjJI |»jJj>JI Lj^-jJoj (^l «JjJlsJI CjLjl-«jJIj ijJJj jo^CII Jjlj\JJ*,l jjjLJL? i>Ll3 (JjjJoJI 
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cUjJloJI clluj ygjJJ-o^JI 

(jj^jiii l_i- IjJ-- (j' J>* C-i-^LM .ij"»-jJI j i Till (j_Jj <_jLj_-I _JL_A ij*^"' i nj .(_-JLU £_L___llj 
i L_jl j jL_»j_JI 2j_>_- ____. J-j.«"j Ij*m i") (j__Jj_t,l (jjo _UJ_JL_ ,4j jjTiU (j^4J V _J jJI g3-Ul (jjo 
4_Jj_-_>l 4jl>.IjjO _u_ _)**■-- -T-j ■ ■■ jJJJJ«i*> II (j[ -* j ■ -~* ' Jj— JJ ..-.1 j.*-ljjll (__"jj___,l -j g n 1 1 JJ*J 
(*___i fj__ (__J[ , I i"i i ii j druljJI (jJ-_- M-J .LaL«j jji I ijni -.j _ ii 1, 1 (j[ (jjj--l J>-_J '(jLbjjJI ~j jiil 

'*".' ■ ■jl-*-"iij'~-i '*l -*iii Jj n.-ilj.uljjil (^(j-ykljjJLa .4jJL>JI -_L_L>_>_) 

(JjJllojj .(«____> j J*-J (*_jLL_. _u_ i__)lj_-_j^'l L_j__jjLc__> I _~.U ■ i i j -r~ij ^yjjl 4ljnjJl L_jl 

* t » » 

_-J[ 4_wL>JI _u_ jjjjjj»SJI (jJJy ,4j_ij__>. __j__i (jl (jj-iJJ j nijtl (j£ !4_u__l__v L_jl (_____ oL__l 

I ,jw* _;__) (_" jj L__*J -hLl>.V| (-__._--_■ _^j_>__!l __J[4_>.L>JI (j_- _JJ___J J-LJ. I (_yj-J Lc__l J__si jL_J_JI 
* - u. e * 

,3j,,.l ,„VI 3 „ , ,.i„il (Jjuj j<J 4___Jj 1 1 j '. , „-^j (jl__j_JI _jjJ_> j j-* j"j)j j-<il (jLa < ( __ r _L--"-'l 4 ii m"iII 
4 *< ij i_jjJ__uLi «jj_>.j_9 u?j— -l ___« oLj__j_ya , U j i", . „~ _ j ~ U i „ _J_ulj~__ - , -»« (jL_j_JI (jl (___ j 

-I ii"if *-lj (jLkjjJI j_j___- (_-_JJ i-_J--iJ ._>________,! » I j _i -■_. 1 1 L__L>- (j-a _j^j— -"II (3-'-' ' 1 " 1 ■"* J (j' 

_i "I ■ ■■ - (jjj -_L_J.I -*'■-■ (j^__-_>Jl (J ">__— 4_l__>LjJI * j - 1 1 Ljjj__3 

_,"ij"i->Jl (<JL-JI __--_->- 1 i(j_____-a (jjj, I i/-i- l__">_ljI (j-a _£jj_> _jL___oLjJl J n"i i n"i 



Cr >-jL>jl (jj_Jl «-jjljjj. _____ I j_j__: ji (jjj--ij (j_jjjj jjLJU-j jL-)' I i. Jr. jl1_ .(real world) 

. A .j ,Utl (j_ilj3 i*_-jlj-a __jl_> (jlj , - Uj . „ i <Ll__>Lj Juclji) ~-L_j L_jL__.L I j - j'» (j_-gj 

^jJJJ-JI *r niii") 4jjjjj_J| _x^_-jI_3 .(_njlj_JI «j-jj j«_3_L— I j i<-> (jjjjLjj_iJl -_>-ljj ji-'-' |j_-- (jj"j 

gnantnm) u „<ll jl r tl ajjbil jjjUtl ^<ll _C_jjL<_L-j ."L-L-JI 5j iniill j jciJI LSjLSLl 
a__jL_Jl jLj^Ij (quantum gravity) 4jj_UJI j^* L_T .(rield theory 

j__ul __Jl ^aju er i___-Jl («JL-JI -i>l<i'i»'' a ji ,--■,„„ a.,.;.! ^ -L>_| __i (superstrings) 

___jjl a_)j___jl j j «~i L-J-lC (_——>■ I _"j n _l j n" i n*i j !(_,— i JJ La SjLc _jL__LjJIj <">Jj__>. _jL__Lj 

.L__-C 0. 



II*' * 

J__."_* i___Ll___>LjjJI 4__,jL_- jl ,^j___jjl jLi-JI J^i) .-.lj.'-.ljjlt i_-jL_!l jJ___J,l Lal 

il-jI « i<->1L f(__-~ J fl ill J n"< a ,____>Lj ~|j_i ^.Jl (___kj__>JI ^JL-JI (j_o ^jjjjjsjl (jl_ .__)L___>LjJl 

(jjJJ_J_>JI -IjjJI .1 j*»j lJ_-"_ (j_5- (jj. l.*t<->J .-J.I mi<-||iiVI (jjO (j__U> jJlSj >L_JI JL__II (jjoj 

* 

2___>L>JI ,«_-ljj (j__ L_-_j ^UJI JjjJ_JI (> 

j__i jJjjj (_-Jl --_L>_ *-j .(_$_' j-*_ _-_Jl _-J- Lj-"_ !-ljjJI >"-J^ 4 nuilL 5 -r ,"r->l_g CjL-I mi<" ihVI 

. Lj-I j JL». (___. I _ " i j - i » i (jjo 
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, «Gjt-JI <*il j .Uiljj tlj i*iI j .uljj tl ^jj/Lj (j\jjJu_VI ^jjjjb (_J[ jLiu L> •»___ 

i-il j .^-l_*j II CjVL*c-4 (j^o j j*X'« .4____>. /<j— ,L_ja (_J[ _, ' _»— '>VL_J '(J_^ j J-^-" ' * ■ — j Laj-M—J 

4_j_jJI i-il j ,U.ljj II 4 i j j *■"■ L__ ^njrti. _,l (_— — - _»L — 9 J _■ V 4 j "t _i j t— i"i 1 1 

i__JL__1 £yt <_aj_) (____>. _>j_ (jljjjy ijj tIU i^ill (j~-J .4aL__II I 6~"iJ-> *'J-jl _J[ Lg-J-- 

■ J ■ -*»*■ 1 1 I Jukj (_j jtl jL_-JI jj»Jj (__»jL>Jl riJLtJI CjI jn"i^. (jru J__u J"*"* (-J-~ 4J <4jju_LjJI 
- * 

M- (-11 i»._~j Lul . LdJj-u ■ *■! j .'--Ijj II j_u _;jjl j_s i(j\jjL>JI _>__ (jjo <>jj_ jl__VI JJj_»J 

, 1 i J " " J__l (j)J__ J_jj (jl 4_L_>Jl (jjUJ i j» J— — ■ _jl (j\j_L>— J JjJ L— _ I jl (j\JJ__ VI 

(jj nio-r i L-JUuj i«lLo_>Li J____U I juk (jj) j rj" i nj (j_u_oLjJI ,<____« _)L_T 4_Li_ 4jLu juLa 
l(j_____3_Jl (__][ ___._' I 4_»ul I jj ■ _ ■! *j" ■ .1 ____ JL__lj (J— i— . Jju u (jl (jju ju-1 J ■ — " 1 1 jL_> i4_j_j 
i— ll jij-iLjJI J->_ 4_ifcjJI CjL__>LjJI Jj_I J____jl . >x__>lj j_b L__ (<__JI I juk 4_jj>o (__![ _J_I LfljO 
i_)L_j_i ___][ 4_wL>Jl _ri-_J i Jj-_-VI (_l_. L____L_ i4____ll 4__j_i_ J_J (jjj___o_a IjL__j 4___jjJ__JI 

_____ 4__jjf. (jl < i" _rGjj_l_L_a (j___U_ ljL_> . _JJ _ jj_. L^jIj («^- J-1 inU _;! _4^J 'tij^— " _r^J 

3 I n~ iii 1,1 _ij___J_- ,4jjI — ~i j-1 4_-j_JI oja. ('iin^ijl 4j-_J_1 £_____ «00 (j-Jj ,4_u_lj 4j_«L_ j»jj CjI j 
__j. jjpj C_J_. (_t— Jl Jj1__J,Ij i 4j__l_l1— _JI oLl— _LjjJI (___ 3__)J_>- L—jj ■"■-» ^ ■ _*.— - .11 4— _>LjjJI (j^3 

_jL_ _; jjl i J__>L_II J__kJI (__jM-j I ju_ ._*■-» jll oLi__>LjjJI (____ S jjjl>. c_Ij__-j _jj__>- c_L_jj___II 

^jl ih~mih iSljnll _ryj__>Jl CjIj) (m II jMji-J .^1 jjJI _J[ <L_« j_£l 4j=j.j^Jj)j_jVI _J[ . UjIj . 0Jj_j 

, Jui» __JJ_3J)J (jjJ (jl-l— — >L_J _>J_*CjO LijjJ (jj^Jlil La _)L_j_-J) i3j_>-jJl (j__ JjjjU J)_CJ 4_>__'l Iju- 

_ij_5cjl (jln 1 1,1 (j\j o ~" i ii ^^L__u__— ej (j— -)j i jjj)______j__d _J___ JJ—_j_ . 4j__)Uo CjLj-Ijjj 

oLl__LjjJI j-loj (jr-JI 4— _j) «i IU cjLhI 4i"i/-iVI _njj) -"■•» ■ il oLl__LjjJ_j (j___>L>JI (__«_l_L_J,I ij<rl*.ilj 

ij-i i Li_V j_i _J_j i4_i_ _u Jj 1 1 II (___ jjJ,! Ij_* (j_u pj_v L___j) i(j\j_ _-Ljj I tj.fl.-v. (jj^ '■ . .■ . 4j__j____ Jl 

" * " 

.(_-i_>ljjJI j-L-JLi ___L>JI L _c.l_j_>JI (___iL_— II JLU (_>_'j _-II _j o" __ _Jl 3jujL__JI 4-.-.I , ., n j^ja 

s- * ■ ■ " 

(j__aj-_ejaj) i («Jk Jj-J-J («^J _»Jj__i_ i4i sLLj __- J^ j«^_VjiJ (jjJjJ _»J jJI L_3_3jj (_l_ (j_____ 
.4jJ[ (__«jjj |_f* jJl J-JI j_l_jj J_— J 4J___ CjLi !____[ L_jl_L__Ll p j*.U 

j_b 4 I jn II (jrUuA-sJI Cjlj-__JI _ — --_■ I -j '*» 4_uu I j '■* _)M-_.VI I ■ -ij (-jjl CjljjjjJl _n_i (j_- 
Vj 4__»^jJI LJU_j[ Vj 4_uJ_Ul (j-iJjJl _-_-_JI CjL__>LjjJI j-u_ul_ .JjL_ j-J-Sj i_Tj-__i 

_9___J,I |-i I ii'ill 4_J_J,I «JlA J-Sjj ._)VI L_jjI Jhjui i4___ (j___a_>- JjuJ ._)VI Jj i(jjj_u lj'l~- '[ 
(<.hf I jj_kj Cjj d~ inlj ,CjIj 1 1 ii II CjLLa J-La i~i -j_a (-— Jl 4— 1— j_1j i4jji__o jj—. i_>jj— > JjL_j> (— — 
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,____ J__« Ji3_-I .4JL__J,I <*<l--j iSjj-l». 3j__- ,-■- .Ua t J_i_j__i ____ <j_3 j-lc ^kjj <:_>. (_-->■ Jjiitll 

*> jj_-VI __>L_jjJs 4jjJ__j (Andrew Wiles) jLlj jjjui <jL* >» >ij_j->Jl j._-.til ,_-_ __u j 
Pierre de) oL-jjJs _-_> jjjj (jjj 1637 «_i__ _-j*Ij-_- .(Fermat's last theorem) 
(j^jijUjjjJ (Arithmetica) ■ ■! - — n _->l___ _>» *i___L>Jl ___i___ _,__-___ ___> (Fermat 

SjuIjJI jjx.Vj njjj»SLa -j___e_« _1____« (je__j (ji J.jVn«U _>~ *iji ' ( Diophantus ) 

4__l_> __)VjL-fcJtl (__Lc 4jjJ_JJI _>j__> (jLkjJ _,- """-"I JL3j .SjuIjJI Jj_JJ _j___jj_j_« (jjjJUC -j_»_*_« 
<jj-_JI _--- .-.Ij.uljj II <G I _ ni La j<____cl _j_« («Jjla 4jj___> jJjlj _>__- LajL-C i 1995 -__.,,_>. 

Jj->- _J-jl -JjJLa (_yJ[ CjLsjjJs SjLjjC ju_jl__u _£_Jjj 1 3 Jj J >■ 4_ajjJ_s 4l__. _j - ■ jl_ i_)Jj intll 

> ' ' « „ » 

_,'- Ji-" p' i ■ 'I '- >J ' SjjU', ,-.Vl-.„ l^'~« VI-.-, J""",*:.* (_,'<! 3_->MAyi ,-.lj',-.',tl 

.4_jJl>. 4-fl<J _>_« 4jjJ La J_o __L_JI Jlj-JI 

_jj>- L___L__> _>_« jji L___L__> (__jJl . (Riemann hyposesis) oL»jj 3.""->j- 

,___, J_Jl ___=. a_.,^.-....ti _j____U j-jjli . (George Bernhard Riemann) oL»jj jjLjJ j±> 
6 ' t _ . .. . • 

I j_ufl ljj_j (jJĕjtil !_'-*- (_-5Aj __9j--iJ i.lnttl J_.l-.~-ll ___) La Jl>. __J[ 4jJ_3 4jL_ua __Ajj il ju_ Lu-J 
J_)j .--jjaLyjJl (__._-j4jjj_.JI 4--,li^llj i-uju-jjl jl Jl__VI 4jjJ__jj i4jJjVI jI Ju_VI ___c fj__JI jj. 
4j__>j_)(jL LjJjIj .___jL>.L__ .4._q". II cLjj__ll _-UJ LjjjJ <> jj__« ___j I JJ _>ju_~VI ,*.lj '. ...II (__j3 _j j^J_> 
(___)l ___jljjjl (jlj 1 __T .,-> £_)J_1! JaJl (jl _/ujj ___J__uJ .2050 4_i__v Jjl-r I L^_Lij| (<W j . 11 ijL«JJ 
J_kJI 4_bj__ jL LjJjI JoL"-kVI i_jL (j^a (_--_Jj •(j-Aj-jJl _--) Ij^-i IjJJ '..tl"nii cLjj__lL 1 jln )jj 
.|-J-JI (_-_>- Jl>-I jLi-i jJ-icj ^ej 4J__> (__Lc Jj i «.Ljj-iJL 4_Jl_>Jl JcuIjjJI (__I| 1 '"■ • ■■"■ (jJ 4_uL__JI 

1900 iiui — u j___£. ___> (jj_u_sLjJI jjji - (David Hilbert) 0 j .La jll_u_ ___>j 

(jL«jj 4_u_3jj3 (j-Jj <(jVI I _ i k* - <«-__>. <«JJ 1 VI ■ V- ■ - < I _!■— <«_-l) 4_k^~ 4JL-vo (jjj__cj 

___) (Clay Mathematics Institute) oL__>Ljjj I(j t a (J_ijjC J-3j . Juu («_j_>u j_l 

t___Jj_4l jVjJ (jjjj) I j *' - *> Jl>.IjJI 4__X_ 1 jjljJJ- _J_JI 2000 4_JJI _) "j ■ "J ■""■**' I ■ ■■! - 4jVjj _ '.' J ; " J*^ 
l(jL«JJ 4j__)JJ_ L-lljL>.^ 1 JjsJI (^jJjC - j ■>».*■■■■ - SjJKIl* 4j___>Ljj JjL__4 _jj-J VjA_- JL-cj (ji, ^ i «1*i 

iL^jJjjjLji ^j. (Poincarĕ Conjecture) 4jjI_c:Ijj *Ll__j__. _______ i_.j_i.Vi j_L__J,l L»i 

(Hodge conjecture) _____ *Lu_j__j .4jjJ__ji jjjj-j^JI j-.jA__ (___> (P=NP) -jL__>j 

^s (Birch/Swinnerton-Dyer conjecture) jjIj-__uj_l>j__. / J^j^ 4a_j,__>.j 
Navier-Stokes) (j___j___.--jjj____ __>VjL__. jji_- — _j>.j j-Jlc jl — ->J--JJ i4jj_i_>JI 4 iii, > jjjll 
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mass gap) "jj_-JI Sj_*_iJI ji." (jL- j-.j i4_».jiJI gjljJll I^LLj (equations 
JSLuil * jl^j Lui j__« jliJIlh 2050 JjLcj <o1 _>_>! .pZJ\ jL-t-» <j>Iaj <_y- (hypothesis 

, a *j . ..-_. a j j*" _. ~ j" ' " 4jjL--jIjj j ■■■ (jl J4£ i— ■ '-I ^ -»•" Lal 5*1^1 *r. a w \\~ 1 1 Ljjj_L-_ij 1 4j_i_i_aJ I 
4 ji iii l*- 1*11 i*ij * — • Jj_-b 4 jini I*-. _**-*-. '"imj 1 (P=NP) iJL^ (<U_U_-- 4.j'll_> »\ ^-.JL-C I J - - "J i-.yy.j 

\ 

3 j -r ii 1 1 4 j i_->jj3 ^\ 1 11 -_jj 1 l_gj J->- V (Jj-Jjjjji ~ jjj '"iLj _j*_*jLt-4 jjl (jrjjjjj) i jjj J— (jjjjjjj_Li« / (jiijjjj 

•_r— I jijJ _3j-LIJ l_gj t-jj^-iJl - I jJ-l -Tntll _>— Jj l J—~JI (_—9 

iS.lj.l-- Jjj-— (_Jl '*'lj'*~ljj*l - I -'^* Jj~*J _J J-JJ __u*>_4 4 « n 11 4 <ijiii jjlj>. (j—j-C. (jl 
ijjLso V <j-«3j-i-tf-oJI 4_>-j (_1_ 4jil"iH jjljj-JI (jS* '.J_- J_i (_1_ c^jjii _;1 _J[ L-JJj _*JJJ _Jj 
<j)"UJ (jL 4_J_- Ljj-oj-C. _>_-J .(_-uj_>JI <-Lj-*->VI (•<__. _,Ji<*>l ir-"'*»-*- 1 L_l">_>. i(*-u__LjJI 

jjlj) -(»Lc 4_>.jj .-ilj.--iljj'l ^<__, 4j-«--bl _Jl__JLj ij-jjjJl JjL-uil .> jjk 4 j n aI joa ,__j*j_>JI («JL-lLI 
jLl». i_-Sjj-o _,1 Ijj_»-1 l-Jj jlIui _jJI 4^j_L>JI Jjt)_-j_"JI ._**- , .i*j ( -JI Ji<Vini "JLlujJI « ju» (jLt L±jjl (jl 
4_uL_-ej[ ji_l Ijjl (_,*-* *jj i_"jj_jJI Jj_>-jJI ,_,_-) jj£>I -Jj-itjj- _____ ijj*^ ^LuiLjjJl j.jj 
*-s- > J (<>.*»• 1?*» *v»_jj (-— *- j)l 1 — jI ijih**- J_j— «-1 -^Liiill _t-_ «J _r— - 4jI j jA-J.1 _-Sj-_- jJ L*--> 

.J-l-iI (jJ(_j_J ii_LJi Jj)1 Lil .4j>.jJj_ijJI _jL___JI 

,__J[ -~-l~--~l (_—&- 1 jJJj 1 -1*% II 4j__uIj)j Js-j _J I <j i*> Ij) 1— jljJj)jjn*ClLj (P = NP) 4jL__a _r>1 

' *U J ' "^* i ** "*JJ *" .'_■*"" '"'I 1 *l ■ *^ *l ■-■* I * 1 A (jl "^ 1 " '<* I ■■■ "'~^j"jj.' ■***• *^ ^ j-~J(jJj) 1 3 J.j -v. 4 a j"if ?j__ 

— jLj— j.L-JLi (*f j ■'— I Jj *l i ^jj (__ 4jj_4__I JjI j" 111 ij-i-l ljJ)J ' . 1 « lj — -3j)jjj L^-al . lir" 111I (jl JJ— 
<> # 

^-3 Lij-j-- IjjJ >.i«l"ni i_ilj~j)jj-»_JI (jL_ _JJ __ .(jjjkljj (j_. j_j__ L^J (jj^i-t- Mni \ 'K - it l 

4j_uL_4 4j*_4jJ J*jL_— (j-4j) i— jljJJ)JJ--_JI (^l I ^ i*^ ^ i l4_JJJ— (~_U-! 

l_j fl U_l j) 1 3 jjj- (j-—l jj 

Ij-i JuLt .(jjj__*jl (jj— Jl '"'Ij'^""" (-_) L^J— *■ C-jlii La- ij>>L_jI 4 -. t-. » Jj_*_-i (j_4 jj-I (jjf— J (jl 

(j i n-- lj) ._j_L _ jjJLI _ jLj[ (-1— ~w_*.__l>l (___ I j~U i « (3_3j j>~*j (jJ*" • • !>L— 3 . Lj--.li > V" i in l 

(j_x_ *^_»_Jj)j) i(Kenneth Appel) Jjl it^i^ 4-«ji ^jLll (jLkjJl j>_ _iij (_i_ __j)jj_« 

(four-color theorem) 4_jjS*1 o 1 _~-tVl 4__jjJ. 1976 4__, (Wolfgang Haken) 

i^S* (j__u 4_1 _j_ ____j) 1852 4__, (Francis Guthrie) (jJjjj- __j__I jJj U_L__ ^pJI 
-" • --"j»- 

(jl" " t-. *« - (jj)Jj *_/ i^ij— ■ i i jj JL_u j___f> I (— — - ' *-> ~ " (jljjl 4jujLj (jj)Jj (jl jJ— L ia oJlC _J| i ii ~ -> j)"i i ii a 
Jj-at- _JI 4_UkjjII Jl j_i-.l (___ J— ojj (jLAjjJI (jwo u -ij-_l All « j-*Jl (jl_4 .4jl j (j>l)Li (j_ jjL_*_j_« 
*_>j) 1 4-_oL>. 4_ajj_>. (_--JI _Jlj_>. ___S 4_i_L>_-> 4 j -'-»ljj 4_l__L_— JjjkJ (j_« (3— ->— i-J 4jjjJj)J 4 jl <if 



37 



dJUAoJI cujjj o^JJJ-oAJI 

(jl i^yt ___L_JJ 4jjjj____JI 4jjLu__-JI Cjljld-lL jj.L-.i _i«^H j-L_ rOJ .jjjjjh*.!! 2, tr I i 11« (jj-S 

.__j_ J-..I 

_>_, L— jj 4____-__-i " -Lcl iiiai ^jj (_,— II (_j_-Ij_jJI (j ■*"-'.' (jL 4-_ll-">L-JI _)*-■» ' ~"i T j 

<-_jlj_> VI <_ILu V(j___jl_ Jji. _)_o 4^l_u_>jl i-.ljl-.H (Jj^jG -UjlSLal j».JL-_ uohij ,-lj ijl*.*.ll (J_l_iIj_jJ| 
_>Ji--i"iU . JjVI j»Lail (__-!_ (_£jj— jJI ,jj__J_JI j»l JL-ejjjiI ( i 1 1 n _>_, J_jL— — Jl I i K <ij 4jl Jlij .S___L__U 

.Jijj (jJi _--- V Jj-JJL-Jl ___- (_j_-*J -_j__»_'I (jl 

(jjiWlU (j$— J (jl L_L>-Ijjl _)_0 (J-UjJ _)— J J l jjJjJI -JJ-J-J j->J_— (jj_3Jj (_____.! __S (JJlLijl (jl_ 

(jl J i4__lL SjjJl». 4 <"«,, lU 4^_»Jl _)J__i (jl -JJju-o ___- 4__jjJjJI j^L»J._3 . J in* mU _— 3 Loliejjil 
O-al j La (j-~J -J *■*.■■ "3-''* |^Ll~JI <-— - 3j->l_- 4 1 n"i i ii a CjL^j- (_ll £j_».jJI (j_« IjJj _£_; V _)-« (j^ n"ij 
j«____<_« _->J-UJ .(jLu_VI jl j_J 4 *-r i<i ,__- l__jLu_« __!_>-. <JVI jl j_9 (jl_3 

<jlvjjj U__i J_1 3j"Ui« jl (computation) 4jmn-»," f iu;J jjjj_i<i<il ( idjj _,1 _ru___LjJl 

4_L_ij_l« _JjLj (jl 4___i___»jl _____ .<__J.I 4j ijljjjl 4jj1 m--ill CjLjIajlIL j_«VI _jl t"j Uj-LC j nnll 
Ijuk (j_> I j| Uj ijjJjj-o-CJI ~c_«Ljj J *' * J * — 8 .4jjj_jJI «L-_j>VL p__-« 4_-jjVI (jljJVI 
JljUj .J"i"mia J*> ili i \ n <j i « J-iLjJI _t->-«J (jlj_«l L_k— J ■ *j - - ■ * .O Ijl U_. >Ll3 Jj_u jjj_li__-_I 
3jj____j 4jL__II 4j-L_-_> SjLcI (___jlxu t JjulII (j-a j-_lC___JI _j (_w_L>Jl « j_»JI 4____i__l j i j (jL__jVI 
j>l. l-r"i nil 1 "l*-»j V jj-Luj i4-ul i.i-sll oljlmlL — 4 j '< j"jj L__jL_i (jlj ~ 4jjl_-b 4_»j__ (__J[ LgJj"^-" 
lf 1 111« <_iL_l>. 4_Lll_j_i 4_ll_-LjJI JjIjl>JI j_.li l Vi nil (_uC 3j ^...Ull 4_l>-1__J| _j_a jJJjjn^H 

■"■I t - 1 . .. '"'Ij"jj_' "^H ■* I 1 --" ■ "I (__Jl_ JjII I— — 2050 4_i___ l_jL___>Lj (___a Jj_sLjj I_-SJjji 

sccinning) "*—■■■! 1 1 _u_____jl .-.i .j< ■jj^ji i i^_.*, ...i 4_l__j L- j-*j ,(j_-lj-Jl __3j "^jjj ■■■■*" 
j_>.j_ ___j__jj .,._j__.vi cL_l_ Jj_ (jj. «ljI jjJI -__i_JI 5jjpv1j (tunneling microscope 
(_1j "sjLj" (j_« (j_Lj__Ljjl (j£xu U-a (virtual unreality) "(_-_>l j_^l --alj^" -ui_ji 

L»_ Lgj ^<>"llj4_>L_-l 4_JjVI jlj_cVI Jjji".-- jl 4jJlj_.[_>_I — jLuijijjll Jjj- ?Jj_t--- 4j<ijt»L-_« 

.4jjI iii --iii jl___vi (__ <Llu/1_>ji l_jVS'i j»jjJi _>-— • ^yinii i <& L-Lu < j_? jj >__-». (jjj ojjjjj 

__j__j .3Jl__,Ij a J_>-j — t j < -—_*"< < <i La (j-Cj-uij i(_L__lj___)VI ^_ljj_l _jLj__~ (»-Li-.->-i Jjl-JL (jVI (— UJ 

finite) <ua1j_jli oI_l__>LjJI (____ S. lj , _jl J jln" CjI j-r « J-iJl n ii I l & « 

__j-_ -i ... ■ '.jtij 3j*i •*ii .-. ij.u ijjii j v,...ti j____, ^ jj_)| j_l_J| (ji .(mathematics 

."U___-,l ajljjlj 5 jjl jJI r"J- ■ — *' (_ru 4_!>L_JI J>L>- (j-a 1 ili i* 4_j!jj 4__>_. __J[ jj__j 
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OglJI\J-i__-Qj| 

JM ...^U^^jl ^-'l^jjj i.^ll (5j.j,Ull^jt.ll) KjM<jllj,<tlAll 1 _u ( jl< ( j-,jj*. ij^-^l^- 

i Lgjl j 4__jjJ_jL .-ilj.uljj ll ■ 4-.j_i.jJI J-jl_JI _j-a Ju j-a ■ t- ■~j j i_aj) ■ h'~i 2050 Jjl~*.i Lal .4_l___.LjJI 
i 1 1 j . I v CjLoI». ' *■ ■"_<-" Cjl Ju ^aj-Jlj .-Ljj_.-U_Js.Lj 4_t-L-_> l_jI j Jj-_l1L (_-J-J <^-__JI £ Lj_i__t I _) *'j ■ (j_aj 
J*>Lt_- .l_jIj_u_> I j * ■""■ l-3j*-uiJ i jujjJIj L-wjJjjj1_JIj 4 ... i *i jllj ___i.<JI JLtcJ.1 -_)Lj___j (_j*_i -_->.L-_a 
(j_s 4 «i j I* i ii 1, 1 ĕ_ljj_>jl (_yljJI Jj-aJ LaLoJ o , I j . I -w 4-^jJjjjIoj 4jj_i_>. __i"_*l_-_-i I mi i"i i n 4_1_l- _j_) nn ">■ 

(jja j nif J_-_L_j! (jj»ajl J j ir*>Lj i Ujimil Jl-J .c-ilj *ljj L-j _l_uL-JI jbjVlj f4-CJI jL-t_> 4jjJi- 

» « » . <c_ » « 

jl (jjjjj ijJUJjj JO» (-1) JJ-JJ JU.) liu-ej ljljL--l 4jJljJJ-jJI 4-uLj2l>JI jljic."-'! 

^ljj (complexification) ^ j_i («_;L> (jLcj___j .,__-_>, Lucl jjji, J-Liij 4 jk-i-*-. ">j-_-. * jj- 

_JJ_Li ___J__iJ .<ajJl_JI 4 jl4jX--.ll j|j-cVI ■ ■■Ij.^ljj t , .<j * j__J__j j<""l ■ *•. , 4-_ l__ oL_-_>LjJI 
L-JjJ (jj£L_L_J 1 i h<j-JI I j-A _j-« (jjjnitllj (_JjL_»JI (jj-2Jl 4 V 1 n*i (quantization) ^&Jl 

.4 j«.<ll -jlj_cVI 4jj_-_-J 4_l_i<JI L-wjJjjjI-JIj (__..<JI j-l-»JI 
. * * .' 

/-ji-JI (j_s 4 n jl" in 1,1 l-jLu-sLjJI (_-4-l >jj-o 4_JI__j.-Ij JJ->lj !_•_"! je___-"_l (jj_Lu_j La Lal 
/-J-Lj-kJI jLat-a (_--3 "-L-t-JL 4lKU l-jLM-c)"! ~l - ■«I ■•> .4jjj_»JI .-.I j .ul jj tl ^jkj i-Ljj-Li-JI 
DNA) 4j1 ,j[ .jjjjl "* I .--I ■ - Jj-*-« (j^ J-----I ij-jL-JJl ij\-^J «J-JJ-»- 4_u-fllj /-La*l jLstil _~j ■'! 

.,_____! jjsVi sljljua ^ jl 4_pjl l-jL_-LSJI ^ ^ Ijli_j L_ii-b V (sequencing 
JiiilniU -.j ij~*.tt Li) _j_ljj V jL_Ljj .-u__JI l_jL_.1_*JIj l_jI *j><II cju lL_jIjJJ L___^_i (____ "U_L_> l_jIj_*_. 

C_j___»-J JL-J .*>j-J__ll l-jLL-JIj 4jjL>-jJ,I i_jI « ilill J_-a 4jjjjJI L___q___jI «jljl 4-i___i_) (jc I *■ j *. 

■■ » c 

_>uMjj **-»jj! - ■ ^ "* a ■ L-JL-4-t <(_n_>- <— -Jl 4j_a (_____ J_>_l--j--i (^j-u-iJI /kj_u>JI (jL 4_ojI jJl ■■■lj j*'"H 

Lgl-Jj ij-ij-o j-3j-_a J_* Laj- I _U__ju j_i-> I _-jL-jjjj_JI (__jl l_jL--l»J! (j-a 4___jj_>JI (jl I j *'" LoJI 

Jj , ...._* A -_jL_JJJj_JI *_Xi^J *-f - iC a! , 1 S A j t— , . .. d . I ^ ■- (j-* 1 ^ JJ*- L_jLi__>J!j * I ".tt-. *■ -\____j j__- , ■ t 

.4jL__>- ^jjLj (j_a 4jll-L-JLI 4_te_3_JJI (___3 ^Lj (_-->■ (jjli) (_$l (_--3 » j~- ■ — LjjjL-La (___3 I _j. .^'j L4J-L-J 
j_jV I *' . "* '■ j La |«J_-_-«j i4jI (j_ (_,jjl l-jIj-_ jIj "LojLs £yA 4j\ t\*\\ 6JJb (^_9 L r _-l_La_jjj 

4__>J! l_jI_-.LSJI j-»j L-jl-LJiLiijj -rj-4J l_jL_JoLjjJI (j-a I-ijjl». Lcjj (jj^j i » 4-i_Ltj .Li_-sl-ij (jj-Lj _jl 

>~mij1 L^jl -_ULi_- La J_tj >4 n^a 4jj_-_-/ JtViiii (_,jJI i4jl _jl (jJjJJ 4jjjjj>JI oLijJj-1,1 4_>JLi_oj 
4_u_l___J,l .-.Ij.uljj II ^j-a I Ij.l-t. I jj - *"* I t-.jl ~-. iju-i_>jl 4jj_i->JI .-■Ij.uljj II ^jjC". ■ .. .«____-< JS 
.j_l__JL »L>-*_fl jcic (j-a j-u_> (__J-_ Sj^Lc i4-ijLjJ_-I,I j 4_lu Jjl^JIj Jjt— "llj 

"LaJ__j"_'l |_$l .i_L_j-ll -U_-_j*_ft ,«lcj_*j *U-iVI I jjk ^--3 -tJjJl L_-4-a "L_-3 4_aJ 
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ri hopll ninnjgnipMI 

l*lj__J JcLajJ CjIJLS jl H^i-J ^.""' ^ J ' ".' CjLjj_u» (juJ SjojS" jljLC.1 (jjU J^ *■*■* _,jjl 
jl _-j".-tl <LJlc <j_Ljl (jc (jJ»~ -"■"■ (__£_ i<clj_- <jjJkL_JI 3Ul ... .11 _,| 1 i <i | «j JLdJ 3 U_. ■ .. ■ 

Lj^u (connectivity) cj^Lj^jj^ .(emergentphenomenon) "*___Lj jj-1jJ_" 

<J---ljJ <JjJaj 2050 <iu, JjistJ Lu jJ (jj^* ■ ■■ j . JLUI Jjj-u (_ic ^-cl jjl _Jl jjVI cTj-".' 11 jil 
fj ,«jJ-L_- ,__J| (Jjjlu/J iSJuuII 4 i.U/tHJ iJjIiiiU <jJlc 1-LuiLijjJlj <l_iLiJI jjkljijjl Jj_- 4jjjj 
(modeling) <^ju»_JI <j_jj_*i JjJL». p^S __t[ L__ji ijj-jiu, ,j__J i_)V1 ,y> JL (_ic jl-seJ 
nL>.VI («lc L-> _rJl_ej<i __9 ju_>L>Jl __9jjl __3 0, 1 rtiU 4uJ_jVI _>_JJ_ .(<UjJI __3 *U__.LijJI 
I ini; i»ijin»i j^o ,jj__L_"j _)Jjjj£ c M_j IuJjJs ijluil Jjju- (-_£ •<aJLll _jljjVI _____ .4jJLUj 

oLlusLjjJI __s Sjjj 1-»* ...j . jLU Lj_ (jjjjj Jcl__JI I juk (jj>j > Ijjjljuij ^ $ ■■■VI ^jj JM_- _>_» 
j> « » 

1,~.m (Jj-ou ^jLaj jl-»--L» "uJL>Jl <j__»jl ^jUJJI (jj£ (jjie-jl JM_- (jj» <jJLUj <jjL*_JI 

.ju-I <_jj (_,'j"-»Jl (Jlxll *U__-ljjJl 

ij_— > <jju5ijJI <1___iVI ___ 3 1 1 j .i -w ^Ijj jj-*j uajjui cjLiuoLjJI (jl SjLM j_£VI J_Jj 

__3 luj-i |>, (^jJI lujjl j 4_b^J_Jl_i ■»■ ' ■-"■ ■ ■■"■ (jj tupl VI <4u_Lu_uj Jj _)J-3j £__t>.l <*ic _>j» 

<<JLJ1 (jLuij L-1j).ii",llj i<.u_> _nj1j"j _)LJ LjL. |> lV*i ih*i jl i4jtj.it/-»ll j»jJjJI __3 (jutljJI L___JI 
(jl _jj__jjl J_jJI (_ic JjVn„U (ju9 IuJjjS j jirij "__L_ L_il.ij,i,-s"i £_jj lfl<ilnta (jj3 (^u» ( _," jii ^JI 

cljuiJl (ju» ljLv SjuijuaJI jLLUI l-iIjLL» <£jj»J oVjLjo <jLjS JMi- (jjo jujusLcMJ JjljjJI 

j»jjjl l_JI jL» — 4JJJL) <JjLSu» <u»J .O^jIjJII 0lXJb Jj>J <JjL_ _jLiL__- frl>>-l l«J L-Jo jjl jL>JI 

Lj"ljJ-L_ tj\ i_jVjLu_J j»lxll i.,j<j-JI JM_- (jj» _,jjjJ_«JI jL_U ^1*i'm..iI ^__ - t-Jj^l IjjL-ljja 
i—jLLoC Jjcj « <JJjjJ— >Jl CjIjL—U Jj»_vjj J__lL_J L_lLu— - (jjl ^JJ (J— t J L— 3J-UJ . jL_U Jjj-ui _t— C 

*ucjj <j*>L_u <jj-_j sL-j^jjjji AjjuJI <l>.j _,__ Jj» Lj (ji L__Lojj . jl jlc^U 4^L_l«>UI oJLil 

.4u_uj«LjjJI JoLjVI Jj< I 

J_LjVI jjJaJu» (jj» (jjS Jl JoLjI j«uj- L c LjjLcL__ L—3J-UI i_jL__LjjJI (jL_ |»__<JI _— -j 

Uj-Jj J_LjVI 0>XJb I j I ■'i. ■" (^jJI <_tf _d IjjJ.1 JkLdjVI _jljL_4 jjJajja (jj» . ■ U . .. j tj . L^jl j 

.L—il j-TtU (jj) i—iju_> 



"u___kJI (jj» 1995 <iuJ ^LIjLa 5 jjL. _,_=. jjL. :(Ian Stewart) CjjI j)_j-u( jbl 
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Oglllyj no ll 



Cjj_iiJ .^-jl.ll (^j_i_fcL«_>J I p J^ll 4 jon (-j* 3j j «wU - 1 "l -I j ■ ■■! j jt^ ' <LjjLLijj_jJI 4_i___U 
'-....". ijl '"JJ* 1 J (J_)lSCOVCrJ j - ..j \ J~. - j .-iM -» _ ^ « ■'— Ijj II ^ <«'*iV' ".t I - 

.(The Sciences) "j....; : \.„ \ _,"j (NewScientist) 

Mathematical) _-------J --^j-- -u-*-- * . ''^j ^£-±* _-"-=■ J j - > 

Li-jl . J-uu - . (Scientific American) "o--» j_-«1 ---"'j 1 ■■" ***** cr-> (Recreations 

J ■* tl jl i Q il (__xjJ_J (__- (j"\_4>J_T L_]l_>> L_JjL_!u /-■ ..." i il ■ .. jjj -\|-^,A . -il . ■*--*ljJ 1 t Ijl "■" ■ ■' * . 

Ja" (__JIj t ( Fragments of Reality) "-___i__>jl (__iIj_-__"j (The Collapse of Chaos ) 
(Fearful Symmetry) " hjVU ^_i_-_Jl"j (?Does God Play Dice) o j__tl <jyi ,___l 
Nature^s) "_t-__j____JI f-_3jl"j (From Here to Innnity) V L« __J1 Li__ (j__"j 
"l__L_-uI ^i-_VI _>_-jVl"j (Life's Other Secret) "j^-^l sLpJl j_u,"j (Numbers 

.(Flatterland) 
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dJjJioJI dluj \jQu±jys±}\ 



dslnl 11 iJJa ^i— 9 



.1600 4jjj< 1;«.- "jAj-iji-? LS .. ...^~_.jl'tl ( j.5lX-.ttl /.*. « J ; ;-,.„t I (__JI jhill 

j»Ltii)l (jLSj i^j^UI 41*Iajl A '"'"■" I; .i<Ka*i JL9 (jtJj^JI (^Uaiiyi j»Lki!l (jl^ OiSjJI L-lJj 
4jjJojJl JjjJI jj* "Tjpj-" 1 _>"l «LUj '"'•»«J J **■ ' J 5 m.liiU 4jjLjjJI 4jjjj"eljjj>"}"l (jj i^jjlol jjjj"}"I 

. . a! ^____ LjjL <**■■. (j^jM^JI ' 'j--- c^SJl ^ .tl-.tl \j tl (__J3j , d -, .1- . .."jj jtl i *.*.ljUtij ^jj-jLUI 

L<_j-jjjJ <bjj5<jjl 4ij iUH . ._)"«") J.t <"i (__-"JI 4jL»-jj-x<i. uiJjj j _i n ii*C mi (jL^ . JLjJ-j- |flllna jinf 
jLjjl l_jIj>jj>. pj^l J-woLijJ <4jjL L_jLjj"i i na (__lc 4jLjIj1j_u<I ^j-a. JU jjljtLt- (jl_> <j_L3- i__r-, i(j^jaj_>_lU 
jjJG ,__>_. j*_"I (jl — ___j,j£L_u_>j}jT JL_yL" _ 4jLcjV & ... . XII 4jjjj L (jLcj_u«j . <j - U~ *< 1 1 _^j_. (_gj"i ihU 

.0jl_> JJ-J 4jlj_)l (j__ »^ljJJ_9 I0JL>J (___u_5.LjJI JjiaJil (jjJ L_U ,j_> JJLiJ Ljjjl V '(J"1 .^.tl Jj>- 

<j . .« t . t l 4jjL<iil (j^Jj . **.'. U t l p ^ ^ t jjJ__JL>. 4_ujJd J*^ l .*_■<». (__A__ (__ j^ . * (__^ii<jijl jj3 (__,jtjl 

(hierarchy of beings) cjLuLUI -Upl j_> -__4>j_a J_Li <t, _■■■>■ ,JJ_JI ^ _-_jL_' 4i, jjUI j_*j 

^__J| t jn jLcl <___) Lkljj ,__~JI <«JL1J 4jj-t inll SjJaill (__J_- 3j*M-C .3 ..._■'<< II 4j (jjijJ (jjjl 
<4-Lu, i ii <!■». (jjj__c (__ a *'"tl ^_. U~, - ..j (jl_> (jjo .(jjSLtl ____, 4jjL-j**iM (jLSLaj <;Lj-A,"iM 1 ti» *< t JLiLuJI 
4j3jju ijj-wo (jjJI JL_JL>Jl ,____LiuJI 4-^J-JI tjJ/Lul J.-^»."" 1600 4 i i ii JJoJl ,___) Lsej (jL? L <jl 

•Ljj-sLjJI l_jI_3>LJIj,__j,L_JIj ju-3 jJI ^ jjJjJL. 4i_jJfl c-jjsjjj *5(modernity) 4jIj->JI <<»-u,Lj 

4jJ_jjl1I JuJij^l <-,'in") Jjtju CjI olmll 43 LS (jjs i_jJjj>. JlS l-jJ i£ "LaLiOJ 3...Utl. 4j3jjj^a 4j3jj>ja 
Jj* 4:LjjjUi J->U (j-a — oJ_Hfj (3Lbjj,[ ^iiij iii L <jLc jjjJ .4-ijj, (_ruMjJI i_J jj>- jLjJ i^ji^^l 
SjLS — jjjy (tJLJI Jjljj-j^jjJI 5j2JI 1 *.jl ,-.<-! .,*.^tl Jjt<4jj jLjJI lfjj-* J — "i_" 11 L_u?ljSLtl 4j"jj>- 

.(«jjAJI (__JI_ JjjjjJI ja (iiJjJI <jij (j_vSLSLilll 
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OgUl\JjoiiJI 

-jjjjll jjC j___c -_jl__JI (jj--J' jL__ul __J_ j__JJ_i_l ._fj_-l 4j___2j <ik» __JI LiL-aj 
(jJjJL^ (_£ j j^ j-l-u - (j>j->.l <j__|___ oLl__-. Ji.j_jj (jVI 4jj5 _\j->-j Ljlju _£ jjl - <__jjL-JI j____Jl __JI 
iSjti >»JS*__ll jjjJ n I i -*■... M 1 tLaj^Jo (__]L__. (jSJj .(jVI (jjs -___. (__ iii--*-. Jl-j LjjJ___y Lo ~-j_-_- (jl 
* Ju- 4_-j__i_ La (jn^!~ Jj_- _)_-_-__j I J__J i 4j jjJjJI -jU*i ...*i V L-. (jlj (^jj. «<__*>U,I jL_uj*_'l j-l-jjJ 
(jj/Jjj ___J 4l_.i"tl 5Jjji (jrW*jJI (jj*. Lijj-) jjj JLt-uj (jl -- jjjjl .i__>VL_-LI ^jjJ «-CJ**JLI 
__J[ ~->"-u L_>j_J Cji Ju _-iJlj JlaJI <_--i -_j-*.jll L-_jlj_«JI Uji.i *_j i*-1U"hi1,I jj__ *>L-_- «L____S--j 

__J[ roJ-u V L_-s (jl_j _-j-- ____L_JI J_i~"mLl _-J_ LLajjja (jnfll"i'i (jl 1 X < 4 (j^SLj *>V > ir L_uj .jjJJI 

.«t-t-ij (jjl 

jrj i o 11 

jjLjiI (_$jJI i jLac"*t*lj L^jJj____1Ij reJjJI (ju _£j__ll t__Jl -r"ill j_t> -jjJI ~-j_-pjj jjjj La 

_ «• 

Lsl ^..j"llj 3jljVlj J^".'*** 1 _) ~j Uj,„tlj j .T.ll j_J| "llujjjJI Lj_L.jLj-4 ' i" ■ ■ ."■ "LjJLL-l. 4_)L_u (j-l 
JjjjjJI I - *.jt _■"■'* L (j"-vJJ _j -_.."'.lj** I ■>_*"* •t_*a1 J> (jl jJJI ~j__)lj - j'iM " . 11 j^j. ^jLdl £> jjk j_oj-a 
"L_l-__uIj-u-i*-'I - ju-> i"it*_ .(JjJI (j-* "LuL-U*^"! j^jj_x_J "l-j_JLI lLUj -.1 l~-"uilj i"l-j iUII r-_£_) __J[ 

_ * 

3jj_JI JjJjjJ ij_a__Jlj *J-*Jl (j-* J ni Jl JJJ-><J JjL-uiJ l 'II «il JjL-jL I i-r_l ir-llj i(_$j|__ jjC L_wL>-J 
.*t-Jl n i nljjl _j_u (_--JI Sj_oL_Jl ^j ' "jHj '4jj_L*JI i£)jJ_Ll Jjj jU"i J*>L->- (jj> _ji*~-. > Lo Jj-J iJ-L-Jlj 

* * _ 

IjJI jLs rjLjl (jl___- (j-a jul j-JSJ j-u-> (■ j-*_- • LjJ Lj-9j)_j) (jL-i L_- . LaLtu . (j-~-4J (<J (.L__/*_'l _j--lj 
i -.1 i* a Jjulaj j j a, >* II (j_4 (_-jL_j «t-yuil-JI jjljllj _L_l_- I j j_tl (_____>! j**_* I J 'f^J~~J j-_- (_-J- (jj "'_*_' 
JJ_>! I ^_i- jj___j JJ>Jlj IL__-J__II (__ic S__li> SL-L-JI l__jlj-w (__ic JJJJ J-kJIj j-_jJIj j-JI l-JJ-JJ 
/«J l-jV .>*<-> (_^j_L_j jjjjlj i(jJJj_-a-VI JjSjJI 3j-** (j- 1 (i»jlj->Jl (j..l *-.VI _--j*'. j__i"lj 

^gjjn.l jUtl j ir-nll "LL^jj (Permian) ^ j_JI j .^«n ^yi- _j_olj_ajVI i-jljjj _>_-« JjS (j-« jj 
SjjLJI oL_____jJ.I jj»ir->--ajjj-jG- l^jiUljj»-_>l - --.(_-J_.4jit-.jJl JjjJI 3jj_3j i ( Cretaceous ) 
jl_J .iiL-j_>Jlj -JjjJI ^js 3jJa_L. jj__ a_JLLc SjL-sj ^K-j-ij er--' ( transnational ) .-.i_....'. r tt 

4__-l_>JI CjIjIjJ-U 1 jj ** (j--<u _3jj__> Lj____c (__-_) L-jLaji-JLI L-lj-jJj K"il _j;jL_Jl jjc -__-j_JI JJwjI 

* • * * 

(j-L-J-JI (_y__>j_> (j_____j j ._jLaj__v (__ic (_____2jJ Jj i L_ljjjil <>j_.jj (jl jLll (_>-lj 4_^j_-J jl fl"i" i n*_ , L 
_jj " — ' (jc 1 j_>.Lc (j* i_.l-"lt jlj_>jl 1 jj '« JJljJ (_-_"! '«*_!■ ..I j ...11 ( _____>j_ijl jl -*■" 'I (___9 SjljI jjll 



jl_J .JjS?l ^Lsil _--3 Lj-j-jJjJS-iJlj -jJ-JI L_>LjI_ 1 i"_i<tij (_--JI -_>I__-Jl -_i_. Uj-j i(jj.Vlj jl 
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diLOoJI cujjJogjJJ-oAII 

'.4_Llu ( ___i'>__JI <— jj_- (jjo jKi 2jjj_i». Jull ,<_li__4 3jjfc (_l| — «j9j~i.t,t l-3*}L>. ,_lc — Li—J jjl 

.L"lLc jL_. (jS/l ^ ■■■-*»■ _,_ 

~-j", "■ i I ajjt Lj__,L- 3jJ-__> pl i~-"...l I ' i^ I jj ._r__ I ^1- V, V 4_jl>- l_Lo*)_JI 4 JUk J5f 

3jujl>. cjLULsjj cjUdLjjI ,_1c j£-j_ , _>lj__l j— £1 J j "". ■ ■■ " __1J Vj_>«- Lolj L£j__,j l_>*M-_> L*| 

JuJosj 4jjl_-_a ^jjl t_U j (jjo V_U _l— Jj i L-_jjl _j-i-l LT-hjj <_>-- l>"_J .3j___>L>Jl l_L_L»«- > _ , I (j_j 

< rti>->l (jl (_, '-i I ,ti (j—J .JJ^hll _-_> 3__-l jJlJJ LajJ- __j_> (jlj i3jj____t,l jjC _-lL_-JI I '■ ' «j - L--JI J_w 

/ 

i* » . 

(_cl Jul J*C jj (-lc JjL_J jj-LL- j_lC. IjJ->-J JJ->-Jj>> jjfc Lo _-jl (jl Jj . 5 I . I _>* ■■■^■«-il 

.J i a*n i< ill *__i_>lj "ljjj ,_$l (jjj i Lj-I 

Ij-uSj j____il l__jj__9 il ilj~*iii4(_ia Ijjj-- LoLj__il -c_wjVI (__ic ^^nijin (_— Jlj i|4JLc__-jl L-u 

• * • 
_;. I if> JJjJ lt-J'-'' Ly" '^* (_." -'" L«jJ. J 1" — - l-__M-> 4_L4_jJI "> j 1 1 *l2jjI (__) (j-o—J I - j *■» 

.(jim i*iill Jj->- (_p.jVI jljJJ 4-_Joj^J 4ju1J i ,-r,„j 4__jl». (_jjl i4 nijKll _*--.l (_-Jjw jjJjJLw 3LL-4 

(James Lovelock) l_)jJ->V 0 «*&- _j_-*Jll («JLJI _,l_ .(_____.! oj-JI -jLij-,,,, (_a 

(jl l?jj - _>_>jVI l-__j_ jrjLi. "L_kJL (>1juj JjLujj ___> (NASA) L__L £_-> Ja*j <jL£ _*--' — 

• * * » # 

_,_, LjjiLuiI Lu__ Llt Jj—j >=-j (_r-*- if .>*■-'' l___Jj_JI (jc L_ jj_u (j_>j">_ l5j->JI (_aM_iJI (jjj__ 

j iVn'i 3J_=__ (____ _Jl_i_ L_JjJi)V L_u_ .4jj____J| j_lC L^ujjj 4__j_jJI 4_l>JI _jL_l_JI (ju 4_>L_Jl 

L;__j__l jjU^i^ a; : ._, ajjU-^„, „'0,11.^ ^-,<- v -L-.ti jjL 1 ^ j 'i ^potj ,4_uj_JI (Nature) 

a ju» < * 1 jjo . L_* L_j ih<i--i'i (__£< I j j*i*j (_ic. Jjsj—j l_3jjJ__I « ju» j-uu Jj , Lkjj jl_v -Ca* l__x>- (_J| 
Lynil) (j_uJj_vjL. _rJ J__- ,jj. 3,U"i,,i< 4_j_>>jJjjj 4Jj1 Lkjjjuj Lj-_C.JJ (_^JI — 4__.L_JI 4jjjJI 

4_u__j_3 (_l-L ^i-Jl Ljj (__ — Lj-sjSLII _-jj_» jjj-* l-J-. oLjjSLJil Sjjls Jj_«. (Margulis 
^cLSj (Tellus) o-jLu 4j_«j. (__i 1974 <!__ _j j__j 4jLs-« (___ (Gaia Hypothesis) "LLc 

(_>_ijVI 4_jJ| i_jjj _JJ_ijj l-__> (j|j) i~L«j_ui 4jjl (_JI , > i* 1 n"i *U__tj__JI «j_->J .(j-uJj_>>jLoj i__ljJil < _ r 

l-jJ-*- 1 (jV Sl jL .(«_i-_>JI , ,/t.LA u « I *j~il S«La1_JI jjjJ-4->- L^j 4__»lS-_I Lo ,~_4jjl_JI 4-uLjJI 
(_IjVI 4_JLxII Lol .*u_ui__l 4j_J-JI i_tjLII _l» _tl__I Jj Ijl_-Ij 1j__« L_JL_«j (*J (j<iJj_>.jL«j 

4 j,<->j— J L_-)j_i .4-UJ4jljJI |_r j LJ.I *-« (3— — V iJjlrVill 4 ij » 4 L-uljJt. JJ->-J 1 «I ^->.l j__al __!__) 

(-ij-rt _ijj__!l o ju» j jj «" I j '■•> i_' Jj i(j--jVI (-i-i ** *'j» * __jjJ-i lJu-CjJL 3L_kJI ' '•"■^* V 1 LLc 
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OglJIU^I 

(__;j_>JI <___i1V|jl"I _)JJ_-j j __;»'"' <— jLjj^Tj U In" i «* tJ---U Jj."" Cr^- J~~^ "_-* l__u_!__JI ^jU"i 



JjJLtJI _) <i <<- 3jlj_>JI 4_>-jJ (JIoj <.*<j-t_i ((jg-r <«*>*VI < 1 jlij aVI <(jL_uil <_)jjj__JI Ijik^I _-j-j) 

4"lj_..~, » <-"J___u <_->■ «. I !*> **" 1_jj_J[ jt*»'*l _j*s «u L$l_&->Li (j__»jV__. _) il .3 L_>JI jIj «"miL «1 1 «*j (__jjl 

.(_-_>JI (jjl£LII Jj-j-J L»f> 4_l____u 4jj_i_>JI 

gjj jjjs j*^». (jjls Ijpl j ,_>__,jVI (jl I i<n*-> tjjju jJI LLc. (Ci-ul j-ji 4_uL_JI 4__JLi_ll L-'l 

.4jj_ij_> ~ U ,Vil ■ jijjij |«jjJI (_»"jJ L_-> (_<. jJI £j-UI (jjj c LajJI SjCjilCjl I .1^.11 ^jjo "Lcj 0 — ■ a V <La 

_* - - • 

l_jrujjjjl (_jhJ^j1L1L1 *-j.„ itl ■ ^tl **•,-, ...I jjcj (_—L_- -Ljjja — <L_dl£ (j__>jVI Sjjj-o — 3jj___jl * j___ ojli 

Jolj-3yi 4_%_uj J*Jlj j-*u)lj j-JI <^<jjl"j <4j» < iUII _j*9 jVI J jlj-« </(j'i _-_--. (jj-r"-»-J IjjL-i (jjjJI 

** * * 

inriillj _|j_>Jl j_cL___- 1 Jjjlr <--jjI.jj 3 jjj uLc 3jj___> <____>-_jl . Mi-a (__"jj-_->.VI Jj_9jJI (Jj->- <_— -5 

. L_u£j_> ,3_-- (____i 4_L_-_u L-JjLaj 1 <gj ilt' <t > Ls lj_kjjl Li ______ _j_uL_UI (j» _>jj-> _---> J.i~-«J -__jL_i ,__-jJI 

**■ ■ j *'** (jja __Jj___"_/ _jL__, jL___jI j-Li-i _jL»j_>, (^.Jl^ 4_j____j__JI I j", *, - , "-*■ (___JI l_jL___sj_^JI lIijI 

<_jl_i--_jVI Ijuji (j'l (______ L__aljj> 'u-Jj*-"! 4_____9j__. (j-c (_$j_9 jA-sju ■ -I -\* , Li__a LL»j_>. ,«JUJI 

l__.jj.__JI jui- I )j niiil 3__pjl _jl (_-!__ jlj___sVI £J> (j-C-J 1 cj <*ii'<tl l_jLJI (jjs Jl-_.Ij __JjJjl jjl _,tj_it-H 
l__"jjl cLaltJI Jj_) l__jL>. (j_a _jVI lj_iXl IjlA (JjJ-- <«J .L___ol j ji"itl -_<s <____j___oj i(j__ijVt (j-Jl-. 

pj____. jjj____ lJ____>jJ (Earth system science) (j-_>jVi "_A___j1 -"^ — - ^,1^*;,,^ 

__Jji_.V >_<ir<ii j[ 1( 2j___j <U _;__>■ Jj----JI I j___ _j£_Jj .(jj_jJj_>-jL.j __Jji_)V U->-jJo (j-JI «>^l l>--»J^" 

(__-4j <L-___J__JI (______ 3l_L>jLl »1 i*lf VI JU____9 jl 4_jj J-Ljj- (jjO L_jL_L4___J ' *■ ■ (j_ojVI (jLl 4j__V__> (__'«« 

... . 

4^__-JLi jjJ__j»_j> «.(jji jjkj < ( anirnisrn ) SjLLI 4jjjj-_j Jjill cy> jjj^ 1^1 jJ-_j (j-Jl 3j____Jl 
.JJaJl jLc-cl t >__--.1 u-Ja (jl___LI I j ^-n I Ti'«il 3j (_y_9 (jLSLa (__;! ^.j Lj_>_> L^jl jia 

Tci i*^ -_ol ct'iin 

<-_uL>. (jja i_ii<i-r*«i I -ij ii.a (jjjjJ ( La 3jj <r-i I (__->■ J J->-jJI (j-j «(__-u JS) 3jUI 4jjjt 1 JjjiJI 

( _ 7 _9 3jJjL3 l_jj___ 4__jL__ -_a I j_i.j_4 >*<Y I -i"i . 1 i"*-)l <i*i (____a L-jl.lii"i»U ->U__j -;jL>- L__ajl jjk Jj <<<1_JI 

(jl_i_> (Navajo) j»----L. 4j_u_. <__jji_. L-_>jl__. <_}_£. C _-__J__>1 L»__. «^.Js LjjL-. I jjjI» lj-_-__£>jji 

jj-«j (__--Jl l _ - _cuL_e__>Jl ' "•*"--" (______ (__,*'» I U I j| t<__.jju jJ_j 4_»_a I ^ U -r_i _)__> _____]! 4_»_i___JI l_jLjJ__JI 

* * * 1 * 

4jj____u (j>-i *-.VI (_____ _, *';-*" I I <jia Jl>.Ij __-J[ Cjj-iil ->>_____ j ■ jj;-"'tl 4jjJ.i_.Ij l__j__9 Jf> 4jutj 

(j____jVI 3 jLil JL*J 4^t_.L_j (jl (__jj3j_i (___J ^j— J< <<J < -Ij.l--. (j» 4j1__, l__sj_c ■ jjjU'1 l-jjj-o 4_i___j (_<* jJI 
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dJUiLoJI djjjJO<JJJJUxaJI 

4_>.L_j 3jL_yi __j_> .4->L_j _y_. ji-l _) — ■ -» _J[ 3jLi/VI ,«_u I - '*"■ * . 4_>.__.j _u_ ,«_u <_jjl_ijl _J[ 
- - * * * * * 

_jal_II 4_ij__. _,J[ <__jj_u .Lj__ Lij_> _)L£ 4_ij__>Jl ,___ i-.jlAtl (jl _-| i4jj__J_i_j |«j_l CjjJ_ J_J (jV 
.L^jjliJ ^>JI I ^jt. |C___j _-£_! SIjL». (jl_>l :<_—!<. Lu-ij 42. Ima jj_, Ijj/_'I lj"iii*\J)jl _-_> 

. JL>. (_ijLj Lj_>. i)Ijj (j£i 

* . * 

,jl _____ 3jjLi _;1 _JL__> J_ *J,-J__U 4.jaltll <_jjjUI 3jJ_JJ I JUJ^j 3jLU 4_>jj_- J< m." I jtat-l 

<_Dj_>' jj>VI _)l_ lilj ^l5>>-1 3 j-« jjJJI __H •*-_>>■' j--*-' ,-.*■, ^jjji (dialectic) 4jJjl>. 

l^ia __)<"_ (_ill JjLU j*I 4_>Lt_JI _)*l <____ jrr-j ^4jjjjl .juk «Li».y 4jljrt"i,.,U 4jaaS?I La 

("-"-yljjjl (j-o (jj/jjjl I j_» jjJjJL>. («ltj .(^.cjjl jl (jj/l rri*-_f?l 3j__3 _*l (j-o jl VTj (4jjj0 l_jjj!_> 

4___L>Jl 4_3jj__JI OJLA LU <-,->■ ijl j_JIj <_jlj jjl jj_. Jl>jj _■ 4jl OjLioj <(jrtjjLjjJI (atOITliSt) 
4tjjl-il 4jj_- jj— . 4j_Lj _jl jj_j jjjjcuj . ^ojLstJl <__iljj>. (j-a JuJmJI — — I i*ii*s"ir»l c Lj_ -M __J[ jJ_ilL 
jjjj d \& ,*;-, | '*, t j g La£ <__>Jlj __jjl <<_1jJjII 4_jjJ_Jt jj_lj_- (j_iL_l JSL—- ,___ll _j| jlntll 

(jl (__A 4jj_LjjVI 4jL_J,l . I fljl~ J_ujljj i4_jj-4_I 4j_>.L 4 1 j , nj 0 jukj i<__l_^jjjj___jl _yo <_j| *ri*yi 
4jj_>Ljj _j __**,__ ___ I _ . _ t~- '* J___jjj — L^-r— Li_J I ja*i L__jjJ__ _)-~»J (__— II <>_— - 4 .j it-.ll <_ulj-»- 
j__ljj_jl i *.,^.'i LajLL«.-l .j-jL*JLi 4j_j__ijI I J 4jjj_jJI «_j_-jjl 4_jjJ,I j-ijj ~ L^_jJj- ^__ _________ 1 , 

-U-Lu-U jL<->- jl ■ -■ j J I I 4j_L___JI (jljJ>- <-_*J Jj-o) L^jL_J_> JJ h i - _y0 Jj JJ__Lo (jjO V — 

■ _>, 1 rtil ini Lo (___ 4j___«j_JI LjjJ_j 4_4_>-J (j£. JJJU LjjL_S — (t_3J_-_VI Jl>-I 4jjj-_ jl r4jtj jUll 
Ljjol, lVi.nl (j_-<u V (-JLJLij . I ja-s L^L_(j_jjj V_jL_j_> ljjJ_ 4jjj-JIj JU-kJIj 4 -r^ j llj <- -_J_3 
LjJjoI i I Vi rnl (j*V «1 J |L_> (jjil jiill 4_jL_ <_uljj>. L4J _)J--J L*JJ .j_oljt-.il 4_)jjjj0 __L_-J*_' (j_L_u_> 

.4jjI jjl Sj-o-Jl (J_-_ (___. -__j .. j«J__II jL_u _j—>- *-_j l j ■ ■■■■" <_jL___JI _>-J_5 i_,oltll ____jjj 

- IjLasjo '_'[ - "_j__«jo j__jj '_' 4jJ[ 3jL_yi Jiic L__l_u| _)--«j j__L__o 4jjJj (____ __jji_JI _)[ _JJj__ 

. Jjji-Jl _ljjl (j_o *jj _;l i^ya Jj_ejo jjk Jj ,i____| LjjjO _>-jJ _jjj_JL__ .jjjajjl I JUt> _y0 

Viji-cgJI ijuIj i_>j] ij_o 

' ' ' 

jjj__J| (j| (.Ijjo V .4_*jj--J(__-.jJI J_— >l Ij--1)j0 4_j.r_.tJl _> J__>-'_t r t _Jt ■*■ 1 '**■ 'I (_-— II j__Lj_Jl J_-t 
(JjSj L«JJ jjcLuiJI «j_0J • Ljj_J __JU_-0 (j"5__U L J_— )tj UjJ-l mi«4 •(j-CjJI L__jlj>. (j-0 (jt-JJ J 
.— jjju 3 j -r i"ir jl L-eJj-w Lljj>.jl L->L *>L_o L_yJJ J _>•___. L_> <(_->-jL>Jl jojLtJl i>L>_jl 1 ininil i>_>_ 
jj____j (__tl 4jL>.yi Lol <<"Jj__L__1I (_-jLj _)jl (j-a» : JljJ- (j o^J «5,___jJI (_jL _)jl (j-o» : JI_j_JI ____) (j -[ 
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\JgiJI\JjoAII 

jj_, L"jL"kj__. «jjj Ljj-I nifl'q .j-1 h illj ljn«"ill (jji jj-uua _*j"iiua (_,!__ 3_.. — -Il 3jj£>.VI Jjj» 

.SiSLii^o «l^Ijj LLaj .(j„j,„l-_l jl j_tLu_« ..." _>_— »j La^ jjI (_-j_>l (_,!** (j"ji:-u V (-^^ 

4 ii i«->ll (_yic — jl j_i_,j\js 4J 3 , i "i « 1, 1 4_«___J*- , I _,_) 4___,l_JI <"il iiir-»ll _-l_- 4_i_-l (j-a Lu jj La £-jl<_>- 

4_Llil 4jjLcj ___. J n i II (jcL-byi LiJjl nill i ii i<"ij) (j^w<u i JLjII (Jjjih _-l— . • I fl ■ ■■■"■'■ 3jjj_aJL <1uiL1II 

L-Jjlmll lju_ (jl; j''"H _jln"ni*' V LuV !4___.L 4_u_. 4jL Jj_-JI __ilj n«"nu_ (£JL>-I j1jl___JI j 

(^jjjl ) LjjjMj^L^jj 4__o_i_»Jl ____ jjb _; jJI ) 4jjj-jJI ("j^LojJl JoLuj (jc. I mi ij -_9j_j< p fc> *■ 1 1 

__.| ^,i«-,i„tl _,__, , ■ i>»1 i iij L» jjk tJ £.L5j)'l l_Jj1uJI ^jLa .-__)_> jj»j . (_;ji-Vl L_Ijl>.I L^_>L»_ jmim** 

j-i_- ^LtajJI I ju_ l____j .dJjluJl l___-(_-_>L_>^_ r "JI ">Jj~JJ ;«^H £ iLsJJI <_^i_JJl--J 4j1 l_c_> .4j_Li_L>JI 

,jja_"jl I ju. __Lc L-LwLuj 4 «ihill 4^JajVI (j-3 jlj n*iinL ^j-Jl 

jl __>L__j lL___> 4jI ^L_bjLi___> 4_Jj_. ___3 cli^iLjjjJ ,___-L_i_>JI _1__j!>L! (_j^.jal ijjJI j_-Lij\-,l Lsji 
(periodicity) 4jjjJ -»->-JJ N'" 1 ■"' *I^H_, '"""II (_,i«lL_;j— ->j_.it->.i i jjkj. jljj"iL_> __i">L___Jl JoLLj*-" 
(jl I j « ■ _) -jl"» __JljJLj i4j_^1__jVI -IiLjSLU (jjs ,liu lL-ju _ys (jj"C"*i (__j__j__)l (j->Jj . 4_-____js 
3 j*r « a 4j_j>-ljj9 ___3 I *""! Li_- (j-~cJ J ■— ■■" a ■ t— i ■ j J fc»j ">jl" ■ ..*VI ■ Jj_jJI J__L_jj L», I ir 4jl J j -r"i i 
3jJ_L__Jl *5-£-> I *' '*■ "j il!-|Jl%j Lj u7j-i (j[ L>J ,A ~" • ■ " * 4jujjJoJLs •(■ {j jui "j 1 (jjs c^j-iTj (j^Lc Jj .^-«-ll ^jk 
(^jiLjJI ' <ljl ...II JjLjJLC «UlLal (^Jji j J I- ' J I jukj . Ljp^LlLjj Jojijj ^LtajJI fl jj>-l i < lj I . ■■ jjJij-a (jji 

.cLjj>.VI ^ «j 3 jl.-.ll 4JUJI f Lj\^^LiijLjej(_(;jJI 

jj jl ( jjC.Luu3 4 j 0 ni I YaA jjl L^jjl L^jK > -' ^ ^ jLo (j-a LuiJJ jjcLuJ.1 ojl£ I j[ (j^Llj 

ijl J i<-»^l j«JL»£ Ll .3j-f«l.l JjjJ*I (jjo (_yJ JJJy I jL4j it^yjji V (j-a e(_5-ui (^Lt Jjj^ssJ jLijj (j-e-i<3 
A - l^ 'I (^^jj p -* ■^* II ■ LjJ ^x-uilj 1 La 3jjjja-> 3 jLII (^^jj (jjjLut>.yi jl JjjuuJI (jj> N j* 1 -~ Lluji j_ual 
JLjjjiJI JL*Lal (jjs 4 ij 1 n^La lIiLLjSi (^^jj I ^"'"*^ * l*i-M I ("""-•.' |<u jJaJ 4^>.j (^^J-J i4 ij« a jjloJ d _ fc« i « 

Process and) "^ljJij4ji««ii"4jL_:(_--- (AlfredNorth Whitehead) , >_.^-._.> j -njjj 
4jL<: ^--9 (Charles Hartshorne) (jjjdi.rtjL. jJjL_-ij .1929 iiu, jj___Ul (Reality 
ayuj^. (.slj JU--JJJ .1972 4-Lu, jj-__UI ( Whitehead's Philosophy) "jjjA-Ij "■"■"''■"" 
"jLu->Jlj J__JI ^J-Li-aj^jjjJljty-jJl :(<JL_JI sjl-Lc J-w" 4jL*-. ^ (David Ray Griffin) 
Unsnarling the World-Knot: Consciousness. Freedom and Mind-) 

.1998 4iu,jjji-Ul (BodyProblem 
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aiiSLai I cujjj \j guxoAJ I 



uiiijJI ,n Ir 

* ♦ . . 

i*>_._U (__-3 (jjiLuo-l jl Jj-u-i - jL_3 - illLLk :Vjl . I j__ L_j_ij (jjl _-Jl _fjJ (jl 1'IKaj 

.L-jlj) i^ll (jc L>L_j I »>.i«.» (_h»J ~-jLU "ujj-ej Jjj_)L_ I j___>J 

j_.L_J,L 4-__L>JI jJaJJI <*L£>.J j_>-L — jj-JI (_--3 i>jJ 1 Ju i^JjlU ji-T 4_wj (jjLiA (jSJj 

jJLc 4jl __lc <UjI dJLi^S .CjI j iij<ll *--bjJ J-jH-"-' IJ-* ■^"Jj-J n-_U_ (jjo Juul __J_ i_jlj iij<llj 

jljj-sJI __r_J ">j-j*- ' k *** N *' (j-"*- 1 ' J j * i a j' j-jL* j' _, .' ' "*** **-'' I *"*-'~ '" ■ "ij i L» (jl^j». __JI_ LjJ_o 

Lgjjjt-I CjLuIjJ (jjo JJjJI I juS> jj-JJJ .JoL__J J^» 4Jc «L-aLi-JI Lj__L__« ■ t~ "■ - ■■*■ "5*J !_____" 

j4___ U^jLajj (Francoise Wemelsfelder) j.iL-.-i.jj jlj___lj_> oLSji-Jl "JLc 
___) ^L*».yi (jjo ijJLc. i>.jj («^jjJ (jj^ 3 **--'-- u'j**J' cr-l oJjJ^Llll dr; <il*VU (j^UtiiiS*! jl 

Jia-jL Lo (jl jJ''~..-l __J[ (_*_3-J(_* jJI {^L*^-)" J-*J '{^L**-)" I _U- Jjj» <__lc ^aijJI j-"-ijJ -jC^jl «i n"~» 

C( J> * * * 

science of) LjL__j_i jdc (jc "jLc __J_. ^jc jj U~n L» i j-j ■*-_* -j I j~ Jj l_cl j _>-J 
«• LJ_JI jj*»--. UJI jJ-_u jLS ,__JI -jj~-.li (jLij ^U-J __JI Jj__-.j1J LuJo Juj (qualities 

.^l*JI _"LL_j **"jL>. L»jLucL LuLu 

i_jL>.Li>.I «"uJJ <»-___ l_" -Jlu £_u[__1c ~jjl_JI l-JL-JI oL__j_JI jdc L_____« jlSJ iLj_ii*l L__** 

^1*J| JIo (_---- .(«JLtJI (Jj_- JJ <*> . >"ill 4_uj__ ~L_- 4_iCjj *_« L-Sjj 4j£Jj il_i£ij£JI jL__i_ ^jo-*-' 
jlSLJJ (__CjJJI |Bjjii~ll JU*J (jt L^jLu (jjo (__jJI c-jl j lij^ll ^«Ic j ■ J *~ t^JJ (jl (j*% i» U (jjo i(__JL>JI 
U j»JL~_ .jaSJI ^-ic LajI «i~f I (JljSJI (_Jc j_l_5_>.S'l JUjju J.J1. ^i^jjl L-~L_- ,___) 4iissj njjjl 

L____« — a_»jJJI ^Jl Jj L_J[ '. — »'■» (ja'*!*» jx.L_J,l j*L i__l j__.VI -__iL>. _JI .5 jLcVI ojl* 

JjuJIj L>-jJj i*C*illj 4j_J_JI 4_tjj_JJ L_jLl_L»y I (jjo l_yal jj *_j->wi "Jj t'i a 4cj.«-a_._ — LjJJJj-- i_-jl_> 

.(_-_- L_Jlj _gjl TT~lll 

J^_l .ljJ_- j_ I j_* 1 1 *l — j -j*.- (ju i_j.L-ej (jj (__JjJI jjjaoil (___) ^cjc_>Jl I J-Jj *_J_»J jl 

(__ic i ln*4l f j Laj l-)I J*^Ij j*_J-JI LjjJs JLasjj ^--uL-l |_gj"i i n a (_-ic ^<ijl«"ill (jjJ o Jj_u>- --il-J (_____i_u 

«_.m-_ (j» a<ji ,':._ ( __--jij;c-,iij ( __-i.ii ji jiji ^'..^ i d: « . -iU'jj - ■»! (wholeness) JLS 

(jj)jjl (_,J_ jj__uu ,'>*, > if .Jjj_JI JaJIj 4itjjJLl (j_u I JJoe-a lL-JjJI £Ji ij^-jjjl ^ju-cil jljj_l 

' * • . 

Jj-cjJI JJJu Jj_) (j_a 4j_3 l_j ju I -lt*« ■» lj_____ (jl£t jl j i La>- |«JJ_v« j-___c 4jl (_Jc (j*. 1 ! 4 nijt i (jjjJI 

jj;»"tl jl_w jl L^jjLcjj LLc L-i^LS-i (__JI i t _y_>J*_'l JJo (___> ~uuL_JI 
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\JgUl\Jnoll 



ioj^jjj j ^i.Lojji aJSL) t. L>.VI plc j LiJ : ( Brian Goodwin ) /^jj j. j*. ^jb Ijj 

Temporal Organization) «L>UJI ^ (jJ-«jJI pjhntl» tJJI LjL* u-jjjjj 
How Leopard Changed) «jui*Ul :<cUaSj JaSjVl j-»jji ^ (JuS«j .(in Cells 
4jjlJjjJI ijJjLJ.1 :J>*jJli JSLiJI«j <(Its Spots: The Evolution of Complexity 
Form and Transformation : Generative and Relational) «* Lp.VI ^ 4j2j>LJI j 
: ;LpJl LuL«}Lc«j .(Gerry Webster) j^j^^p. «SjLAaj (Principles in Biology 
(Signs of Life : How Complexity Pervades Biology) «*Lp.VI .ijsv.ll 

. ( Ricard Solĕ ) <uj_»-u, jjLSLjj 4£jLw> 
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cLUiLoJI cujjj o^JJJ-o^JI 



LaU 1 1 1 i 1 1 1 1 -j oi Jgnr 



.«ul <i m< LjJjjiIj _, i ■>." i_)L»__ £j» jjja a. tt-|- l^Va ___ £jj «_vL>0 :«UjL"Jl L_ijljJJl Jj"Lj 

___ _jjj i —Jj t"lU 4jxuj£ , >jt-ij i ( jlLc.jJI JLiJLi i il u~i a _, i n n ii J-«j .«_>.L>.j_> l^jSJj 

"Ujj^JLiJl - « t- 51 1 ^jl _;| (jjj LjJjjjJI «LuijLoJ, OjyS _>» 4 -;_}"■ j a < jjj-_>- ^JJ _y« «> «Ua «Ljta 

Douglas) jjjIjI (jo/iU.jj "lSjjL (____ __JjJI JLj_«JI _>« Lj__j ^ 1j_* .«U "L_jjjJ,l 

^jiii jijii (jru J__i- _>_jJ i"uptJ.i ^ -. , JjLjj j»3jji i i '<< i_- ji i«u«_c <L«ui>. Jj i ( Adams 

Jl___9Ij — tj.L3i.UI ^cjjjl IjL* UJ^J'" 'U^' Cy* 4_jji (ji_j_*_. Juu .«L_J_i_U -Jjj- 1 ! _r\j Jj «>...*. 
ijjjjJl J*-lj-" Jji>- "UitU ■ ^j -*.V~.llj £_JJ | 'm^ ___ 3jjj iliJ-J jjj - _, _■ ,^.tl <;Lj>_M jtjc 
Ijyj^» «uLjjJJI ___ i— Sj « i i n <j__>lj jj<J j-LLi l-u_j_La "^l—ujl -_aj ._yajjl jjj _4c *>jjjjii «U__j_j 
3 jjSJl UOjJ "u">jL>.Vlj «LjjJjJI <__>IjjJI _y<Jj .l£j~«-VI gjjj^l jjhia^ SLjJI (j-^L-LajltU _ya 
«_vjj_ (jjjjl Jlj__ll IjL* i-.-r ij 5j->-I _,-«■ _yJ— 1 jjJiia _y« 3lj-.ll J_L_ La .->JjJI JUL" _i*-ij - 

jj_u __j_ SjjgMitl "u__JI «__jj __9 (Thomas Nagel) J-«Lj (j_Lajj ■ «_. ■■.!_■ ^ti L___j 
4J_ta _>>. 83 j juJI ___ Sjju.iU ( ?What it is like to be a bat) L_L_- __£ jJ jJ^\ 
450-435 _A_____jl 1 1974 ^jj__I ___ (Philosophical Review) «jj rtjj J Kj '-JjjijIj '*■» 

. L— j— .1 niaj«Ujl jjl LjJj I jjiej (JJjijj Lo_i_3 L_-j___>.j i_jLjljj_>Jl 3Ljj>- (j^s (_gj_— iJI i_jjL>JI Lajj—C 

"UjJjJI l_iIjj-'I JJo (___> Ja-*! (____ .l_iIjj_JI uj-* Ji« -^L>.j___l «ujl_L«l j»jj_ _yi.L_JI _/in (jjjj 
Jjjs (jj_ <i_j j_>JI (jl Lajj .j«JjJI JjLjjja (___> L~_jl_T (j[j "jj--'- «d__i_« -j_»(jl (jjj_vl (_j^ 1 «LJL>JI 

.Ij_vlj ^_SLI j_^ jl Lrjj>-J .«Uia- 1 ! (j--jJ>J JjJ-uiJ JjLuJLI -Jl* 

3 Jj^ (jja 4c j j».-e.a (__1j-. ljjI_»u (jl"rji~-a l_ij__Li (jjjunll _)j_Jl Lliljij"in i n i ^-i" i a ___ 

"La JL__J (j--jJ«li . jiJ Jjjj «U<)jJ 1 j*;l •»*■■■■ I "j ~< ■ «1 l_>JjJj (rheSUS mOnkey) (j_l_-Jj 
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yJgUlyjnp)! 

Stanley) j_lj_»_L<i ___jjl"__ (_^L___>.VI (jmi ill |«JLc Iju iL^j__j 4 i__j)_JI ___-->_» .4jjLjj^£ 
L» 4jjjjj. jujl^jJI <L>.j ^jjij .4UImiII ^jjjjUliluI iiijJo ijajjj. <_^L_ii jLji.1 (Milgram 

_£Jl>-_ (__,_) .4jjL_>jj£ 4-a 1 1<->| ji_i (jLmjl (J-_l_jjuj jO-Aj-alj i4Jaiui l__*-L__- UJ*J^"J'" l_ajL£ I j[ 
4-----L-- (___Lc Jj) i»-i T 1 1 C_jA_C ( i t i ii (__|JJ- Jj-> u-JJJU j4J i(jjiLuJJ 3 Jj_j (__Jj- l1^jj^>.I ^^lll i_jjl t~i!I 
' .'**• ' ".' I " '«J~- -JJ--? 1 ^ (J-a^S (j-) (j-J J J^ '*-*_-»' J jJJI (jS-l LaJuLtJ . i-LlUI 

J_j*-M JjjUI (j*l ^IajJII .3 jujll. -UjLij^S' 4jO«->j ^liJl 4jI____ <____) ui»mi iO}L__JI JjS?! jj_JI 

(jc 4__2j_j 4jI (jj3 j<i__jjl (jri^- j» Lj I 3 JLC I _) j — ■ - (jc L___jp Jj 1 ' _ ■ ■ ..—■« O ^LjjJI <_■-»■ .. (jc ___9jpj j«J 
» 

'. """".' (J-S) "jL>- (ji>-l_} 1 Lcj)->- jj '^*"'J Jj-ill I Juk (jl-> .<Uja_L_J1 4j_l>._j (jj3 4 1 11 .i 1 ^jJt-t (jl_> I _j 1 t 1 11 
jLjjj 0>LjjlII a juk ( iti» _jc oMjjlII ,__,_) 4.i_Nt"1,I 3 jj__ll ^Ljjjsl JLxu_-I (jL_J ,4-a I i^-ill (_£jLi_j 
Lcjj _jl il_ )j)jjl« j_lC (j^-o LaJuLC _j "■ ''jj I _)j 1 1 i_is_jj-_4 Ijjjj j_-'_ , l _j^>^"ll Jjjj _j__£Lj La.l ir 
J_*_ol 3jl_J ^".y __)_> SjM ij j<ll <U JL___U <____3jju (__lll 3 jj-_JI jLs I jji-lj . M-uJ L-jjlj'-'.? ji-l 

_j_5j__" j«J ,___Jl 3jj_Lll _j» 

4___>LlII _-_jLj_JI »jj_> (____) (j_>L>. -_--__u 4_* JLa _jjiLu<jj 3 jjji (_— Lc Oj^>- cyjJ' MjLj— J' J-^-P 

<LcLL> 4jLj£ (_j_i ^jL—soj L^jLloj ^AIIj ijnijll (jrLc |»ljJ__La i_j jL>>j I j if i"i ir»T <i" (__,_! I LaLaJ 

(__>-L-o jj«Lj (jLS* Ujuas .1983 4___ jj^iniU (Obedience to Authority) 4i_i__il 

4l_C 1 iT inj (SllbjeCt) I . ^.j — X « I , (j_-jjl Lj iTa I ii ln a i__;Jljj_) L_>-Li 4___3j)j <l l-il 111 
(j-sjjuj 'i* JjJ-J> JJkj ij-*-^! (jl (jja (*-\>^ (__|Jc 11— Uj Jj_Cj (j-ajTiiU (j_> ij->-l I ir->T i"i j»_u__jj 

(j_»jVI (___![ j__JjJ.I (jL___i JL_-I J jj jJ_J .4jjsIjj 4jIt"iuiI 4jaJu__>Jl J i ijt"miij (j_> ij^j-Lt-) j_c_>J 

* * * 

3 Jjji (jl JJuj . M-3 jni ill Lsl 1 ^UI jjjjLuiJJ 3 Jjjj (jl ^l"ii"iinl (___!_ jUir-)^ (j_uj t"iII 3 Jl_>L_J, 

V ^Jpl __)! 11— Uj (jjjjjjju V Lal_ p j "'.' N Lal ij«JMJ p _) ■ -~j -" JuLC _jjj->- , j'l Jji ni l__jju (j-LuiJj 

>(jjj_-VI -— <t lju-_>L-jj (jl ^ ^ i^ <i_i_» 1 1 jjJLij (jl ^ _; i^ <ij (j-LiJl (jl ^ iUIL ^Jju j-*j .i_iiiit_) (j_cJl-u 

ajjjjl 4jIjjJI ulj__- . L_l_JoLc __-jL-j (j___>__i 4j jju La 4«jjU (_____ Ljjjju-j Ijj-Laj jl _) K ojj 

Uj 2 |j _) ■■■; j3*-iJl (j j-jU-,,„ J (George Eliot) cjjJI _rj>>J ( Adam Bede) "jlj j-jl" 

:i_ U j ^— —ijj 4jJLjJI 3j_L-JI .1 _ it ) _i_- 4jjl_u V (^-jJI (j"ijfti (_>_>_i LjjJulC ^->_> I 4j jjuij 

aljj, I jul (j"ijfti <_l_)j_l~j |<J .3 jl 1 nilL) -i j .l>- jj > ni 1 (j<Sj ij |-,jl i_il«i <-il«->- J-cJ-Jl 3j—_>. 

L_u_3 L-bj-<)L->-j (jl_i (_^«_L-» jV :4J_9 LxvC j_ulj j«J jyjj (__uiL__--Li t 1 'l'iii^-1 tL^J Jl_) .j*_JuJl Jj-3 

.f)JJ)« Mll JjL«-0 JJ « 1 » J)JuJ 
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dJjiioJI clLuj o^jjlloAJI 

1 «j '-> i_i jL-e_Jlj '(jjj-».-'! <_aL_jj __JLjj h nliLojj (j_L_Jj 3-Jj-i _jl -»■" '"■ ■ _jl (_£jj_U (j-a 
OJLa-j CJyVLi-Jl i i ti i "i (_-jJI -_j_ijl JjJ .4_jJu '"'lj j ■ ■■-" <L«J CjjI_> (j_j* <<U-i-iJJl <*,*) >*■ JujJ j i . ■ 
C-)l_> L-ijjj il_U j i*L>u Jjl_ _j£) I _) _■ — - ■■ (j__ ■ " ■ ■ '— j <* I ■ <Uj__"l<* J-J_- 4_<\J___-__J (j__ojjLjJ,l __■! — .'. . ..I 
<L»->.J ■"■■> IJ <^ ■* i .-«11 _jJ_j_l_U <Luu*u _j-_JI ' ~i«*j ■■> __j_ !_■.,..«■ ' *-" (jL __U jj ■ **.*; >****l ^ya <L_jL>- 

Jj c___-L__JI -___j_L __}___]! «^.-r ■» <j_=. f>L__j-_l (jLa il_UJ_> j-«'VI (jl_> I jLa .-J_>j J_*'l j jja 

■ j— ■ -*»■■ j__ _jjj j ■ ■■■'"■II ___-l (j <* j ■*« '■ 1 1 ■ «*j --"j .«LjjI jJI ~ll.--.il 

i iiUlj-. 3 _j__U (jl (irlJJj* '<Li--l <■,"-»• -M 4_ujJI J-""J *i . I j 1 1 i*ii 4_l_.L_c- ___J[ ■ 'jl -»"H . ju_ j j *■" 
__u J-UjJJ __iLj*j__JLI . JlA Jjj» j-i i-»~iinj (jl I i i< <■_) . Lj_j,L_il _____ ■ «*j .-.".II I _j i< <n <Ljlj* ii__l Ju_lj 

■ I J,"iitL-jj ">l n"i f>i**/l (JAJj* CjLIjj->JI Jj *.<■ ,-■! , -Ij « 

I jl <* - _j * ■"■! "jl- - t>J__ *?l _■'■*! i *■! j I j"l ■ <- jj ■ *■! '■Ijj — tl ■ -■l-.lj".— ! _^l<- ■ <*j."ll Lil ■ **j< 
j-__l<ijj JjJk CjI j lf -> *r i» JL-«.I j*Jt>j* J-jJjJ JJj£_JI (jSj <«J jj tfl .4u_-LjJLl 4jL_JI LjJ j__H (jl L_jl 

Cj\ >fi. )cjLIjo*ji -_« cjjl*jJI .jU-.,..', _ji_ , __.._,■.--« _j, -•»■*:. (Hugh Lofting) 

CjIj_I SjUluil <«j t^jjJJ (_,U- 'II l£JjJjj<JI 2 U^M ^ , |j_o ,C_jJ_>Jl I juk (j__ l.lj-». MjJj l-ILL-i 
4_jJL-_ 4j_iIjJ Jj»Lu ili Lj- .Jjjj L» (__Lc Jj ■-«■«■II (iL_J Jj__!l 4 t-l, ijm f«_l JL-JJ *l ■—"•«VI j»vL_. 

. t jl JJL1 ^ (^^JLI "__U-Ll"j 

- lL-> (___3 4_l--)j_- (jiia J 4jj-3j_* ^L_oj*l (___3 (j*ii j t*i ^tL^jLlj^j». (jl ■ 'I i U 3JJ-0 i ' ■>"' « J 

cc_ * )) 

I jLA (jjii_j V (j-a l__L_o . ( 4-j_-__o al j-_ (_-J-»J (_-$ 4->_. I^L^I_u_-l (__!_. LjJj) "T- 4jL>JI 

^l. i.M (j< j *ol< I ilj .l.j I ■*! .U ^ *.." 5j— (jL 4-jL-JI Sj-LoJI (_--> i 'I iU Sl j-r I (j-aLjJI _?ljJI 

(jjS --»■'—! J* 4jJ_>J »ljJ>-l t (j^Jj ' jL-til I j__ (___J (_.lntll JJJ- j jb« *<*.ll LjLcL-J V. .(J_3jJLl -LJ)M_<t 

(GeorgiaMason) (jj iiij a L*»Jj*->- i-^_uj_L-l_) 4j«j*I_*_j frlu-«. _*l 4JL Lc i * i « i *<->j* . JlcL-J (jl 4jL_i 

i_-j)__»u (___JI n'liU £jlj\ji,___i2juL_Jl i__j*jJ_JI (__$l_>_i 4_ j jii (_>_iL__il (__J- i'l itl cjLIjjjs- Lkj^L-jj* 

<U* j -r aj i <L>jJ,l (j_. ■ * ■ -> ■**■ CjLljj_«JI -._.»-«. (jl (j_.lj__)l (__i_. »L_jj . j-L-Lj <_Jj_l_J oLjtij jf)J (__i_. 
CjIjjj-j- jt^ 1 1 ii (_r_J 

jLu-.-.! ^ JSJ -ljjI .^jj-U>_jl__*lj l - r _Jo JJ. L- _____ Jj___J>jl ____ 

i(j_j j-JJ i3juj-*- (;Ll_-Ij i4jl_Jj^ <*■-*■ ' -J ioLj) 4_t j_j_> lijjjjjjl I j .—^1 ■— *«- L^-La JSJ i4 l_)i ■_) 

■» ^ 

5_i_>-l j J_ l_iL -u_i i'l iU (j-o Ljil__- (jl_> iCjIj_*_»JI t»ju_ Jj_-jjj .^-.L-ol jj->-j ',_->"jj >i3-<-jj) 

. Lj_-___ ' ■»■->_■ i-ij-r I 4 t uull ■_jIjj_ , I (j-4 J_ __i_. jL-jl (j.l*" 1 ' " 1 _5_ J-*- 1 LajJJ . 4_t-3_l i L^-Lo 
.j£LeJI . Jljjj L> JjL_U *Lf)jJI -lji)-'l _-ic <_-- _)_l*jJ JjJ-La i_"-.l i<n"i-ll -.Li-j 4jj_-«_jJl «juk _jjC Lf_j 
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Ugfrl\Jj___aJI 

>*3 — Jj j_jj La JjL" -L3_- 1 "-"-*-■" l-jLIjjt-JI (jl ___» L-__JI i»_L-> t;ljj) 4__»jjjJI 

.*7L_-»_i La JjL-j* — ^«-aVI 

i-J_j_JI l_iI j 3j_-__»Jl LajI _ jl* V*i i__Jl_> . I j ■ -.t ^al (jjci ,Jl__j i'l ill l"jLIj)j>, CoL^ !-'*■» 
L-iLipiiia (j-iLl* jaj il_U j (___C 3j)°">L_ .L_LI i JjL_La __---l lJlJ__j >0_L"j) il_i_)jJI |«___-j" Lgj_9 (__ /|"j 
JSjs 4_» j-Jl _j-a l_$jLaj_>. > il* I « A". j a (jj)_»J 4jl _rLJJJ) i Jj ,iij"jj)-JI JJkj) j_<j)_JI l"jL$j*j_* _L-_I 

LjjjJL-jj- ,____ LgjS/ S,«J .,-L_J,l ll)jj jljjj SllLUI jljjj lil_»_> .^LJ_JI _j_a L^jL-j^. i '■■- L^L__jl 

i 'I iU (^yJj^a __J_". (jl 4-rj*iill .4jjLU I J ■■■'! j' a JjLLajj) ~ • ■ ■■*' i « LU ___- MjjJo L_9j) __ ■ *•» i" ,__jl_ij__JI 

. 4 j-r ir-> 3 L-- , 'I inll l_jJoa^j (_--_»■ 3jji i«-ill l_)j-JI dlj-ui 4____jj _i*jjl j_ll_jJI jj__)l Ijj___Lj (jl 

J>***J)J V 4j"-' IjJajj .j-.l-UII _j_a 4jLaj_». I il* 4jjL_J _i* jjl 4 i n ii i jJJjJI _J-a (j-iL-J l_Jj^JI lj$*- J 

l_)jj _j_a L^«jJcj I iL_L_ i Lajj JkL-JaJI _j_a l-jjLaj_>. (___9 j$Ju 4__=>- J 4_Ji) ,___9 i_l j-a 

» . " * ' 

. LlMi-l V- L_L___jj_l iV-_jj_a Ijjlu V 



J « nM l_-J_ 1 *",*;,*> II ^cjjjl Jl^i U*l i nj L-ajS" i ' I i U j) (jji L-JJ 3 Jjjj __J_- L_UJ_».I _-jJI L_ IjLajJI 

(jjjJ,_JI jjl j-jC . 3 Jl-o- "*jl -■- O^L-t-a ___- "LSjjlII ■* 1 A j ■ ■■"■ (jl (j_LaJ l-oj-ij) i^JUjjj l1iLI_jj_>JI 4j 

* * • - 

-»^ll->I jjl J.«.l9 .jllj 4jIjj>JI (_-<■- ,_--9 4-jJl>J| .-.ljjt--.ll Ljl j"f I ,_--9 Lj-i.1 I j[ i4-uljLi «UjjII 

(__lc Ljjjjj. l-uL>. (__J| i LjJL-__--__.I jjI l-jI ij-t. -__L_-| ,JM->- (j^» (jlj>j-*. i_?' (-_} *'■-**• J-!* J -*-' LjK <L 

4jU.)"Ij} l-Ja-jJo ^jtr-i"ini'i <_--Jl 4J-L-JLI "d---iS/l 3LLJ jLo i<-«_a _j-a -_I_l9 Jl l/iml jl Jl i^innil 



►.VI aJjl-JI Jj-L .a_L»i-ai 4jS>UVI ■-■ m .^-i i 3LLiJ 4,,.,ilL JL-JI l-U_l__- iMjU LjjIc 
j*^. 1 * ' ~r •-**■'' '"'' ' ** ''■■'i **;*_*.'_) -*j-^**»- -"ii p ■ l ''-j" (.^j-jj (j'j---* jU **j^-- u'j-*-*i3--*-' 

(NR2B) (_^_>JI (jj* *«-Luj -L-L-.I JjL». _j-a LjIjj _jl j-L_JI e j-A i " ,i ih ' i - ) . (jjjL. L---J3- 

... . " ' . t » . ' ' ' 

_j-> jl 4j_9--_>I lIiI ij~- (__ic (_i*j)"-»"i (__lll (jlj-L-JI l-I-LC .3j_TljJI (jJ*-»J (_--9 ' * ljJ)J i.nlj (_*jJI 

Ijj4_- JL>-ij) i j n i - j-L-l i ■J** - ", i n"lj) i«I_luiVI j i j «" ^oJuuj L_jV 14___jL-_JI 4j*.j)«-<-tl (jljJ-9 (jj* 

#j__> _j-a J£____j e.\£ jJI 3jLa l__jI_> I j[ La j>^_l Jj->Jl jL!U j_-^"I Lal kcjjuLi I j__> J£" i L-ia. 

___3 L___.>l_JI (j_- JJUJ L_j_9 LluiL - I jVI ___9 L_ >L__-I (jrtjj *-_ll__Jl (jLa i_JJ i -_-J i« Jul jJl l_iIjJL_JI 

-ljLiJJI a i_4> C-jL? i__i)j'_'l 4j_9jjlLI lJuI__j*JJ 4jjIjj)JI (j_a_iL___>JL (j< -* j -H *Li___JL .l*jL_j->JI 

» * » » * 

<*^lj*j| — L__jl — ."'j flk»i ^jj i_^^-jtj .<r~i|i p | jjb 3j)_) (j__ ■ _ — *-* a ■ *» ".^* j«J L^j^* t L-Lu 4j-_>j-4 

ilj U ,U*JI <L>JL-j* (__-_ I — j ■ ^ ,*Li_uj___ (j__lj__V L^l J_j-_i__il (j__AJ (__jjl 4jjIjj)JI 3 ... i ', jll 
(_--__ j-a (jjjj j-ajjl 3j_il jjl (jl J__fl (__ic «L___Lll — LjJ__i — sj-ail _j_L*j__ j *■ jtl J_lC <L_»____JI 

. M_l« -jjl ___. 3j_>l jJl ,„^ j__c 3jLj JM_w _j_a _>j»jL_>jJI 
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diiAoJ I oJjjj ij gjjLoAJ I 

l_"j-Ll 4j j->o *yjl-_ i i n ii) cJfL--j _--.J_ O^J-^ 4I. -»ll CjI j 0__L___'VI ĕjl_[ (jl j j** 

.-_JtLj cjLLl-JL l___M_JI yJs "lL-LSJI jL__i.VI _y_ <_jL__JI ■-■■*■■•■■-: 

<Uj__a (___ j_VI I j__ j-L-ejj . <;_- jJJ .. I '■■■—- .. J ^jjjL». jjl (_,o,I«1I . U.,.jll ^3j£. _)ljj_jl 

— 4jjL_JI L_jIjj1*i) (jn^r (_,-£ — _t*-_P (j' J--"" 1 '""•"'"■I J--- • i«JI (jj_ jj_> V :5jjjUI (j^j__»LjJI 
,«J|__ __-> La_"j .4 - ja __lj_ulj 4_cj_L)I 4*_l$Jj i JjJol 4j-L"j Cjljjia -L>Jl («J**»-! jjS*I <_JIj_L 

(jjlSJIj ury»Jl ^MiJl t_JjJJl" «bLS yjj (Richard Lewontin) u___jjJ _jL__jj 4_ijjJl 
^jjl . (The Triple Helix : Gend Organism and Environment) ""_^lj__>jl 
4_)!*»L_JI (jLuu tLjJj ~&jl_y ■ Ul i t. , „1 ■ . *< — ■-. 1 (jl I *ji<- < _ i j i^jjijjl |-.jjx>JI £jj___a 4j-3 jl2jjI 

"> > i*i« U 4j_jjJIj 4jj"jJjj>JI ■*■! t-j-»t I jjj_u ___i J ^ i (jl ■___;*__ ■ -Ijl ■ ..tlj CjL_^-»JI _-l> 4jjjj_JI 

. I gj *-> Cj_Lx>Jl (J-U-J _t-JI 

<___lj_JI (j_L (4jjL____[ *■!.') 4j_a_-£- i_jIjjJL_j __][ J__>J-_J V (j_t jj i4jjIjj 4jL-_ Lgj[ 

i___j_ltl (jl L-jjy V I j_* .4 V iii) jl 4j j_-I _-_>. Jl, i i'inil jl i__LLi*JI j_-I <Ulj[ <«__ L»j___ VI 
VL_-t_a _jL_*.jJj___L_JI _>j__> -j__u (jl Jju-eJLI _>-«-_ i(j-__— II _-_- Jj ■' j-_L_JI («jJj- _J.L jl c jI n-»»lL 
_>._-_> l-JL». __JI — (j j > «~ . ■■ « (jj__ (jl I *'jt- l__vjjj 4jI j_i£. i3juju > JI i_*jjJIj ldL-I ilri^yi (jj* 

(jl ■ — — 1 1 ('iiujl __L*j___j -"-I ■ *-* -_>__—_>_' — <____L____VI 

* 

4jL«_- <;Ij_>-I 4__-j_) _— J ,--'■■„* j 1 :4jj_L_JI 4jj_j_1)I _ j__s 4_-jLi_aj __J ^Uo i____l L- I jjj_" 

^L>-j___l ,____ ĕjJL_iI IjJaj L^Jj_uL* JL__j| (jSLaj) L^jlj_«.| Jm-i Lgjj-ri * jL__j[ _>^--y - j-- 1 _jj 

* ■ * 

,4jcIj__ £jjj_i (jljj_- (jj* J jL-t-a frj_>- _r-**- Jj ■ -> — tl J5— i. (jj- ((_, ilui jjl _)JJ 4ji__>VI t\ j->-VI 
(j_lj __L_ 4JLJI 4_>l_JI *lj-^VI initl j_a __L_ (-jMJ- JJjl *._^ljjVI _jl (jjJJ j_-b pj_>. _;__ 

_-jJ 4jj___uJI jjIjjJIj i_,iL_>JI iJa! 4j< 0 inll Sj____llj 11 iKII _;jJ 4j___JI *U___JI :(^__ilj_i 

. j_- -U-ljj (jj* (j*C <l") Lj>.jJj___JI (jl («-_j-) -t-^j «-Jjjji cr- 1 4jj_L_JI 4jj_js_JI . j_- (_Jj__«<j j ■■■'■tl 
Jjj* -_a__J Ij l-J-LII Jjj- («__ Jl _)l__aVL ~i_u__j (_---- 4_La JljV j_-l l_j__ _JL__ _)L_ i4jj-___JI _j__Lill 
Jla) pl____VI - J_— ■ ■-—! ■ -~- * _-j ■ ■ ■■ jl (j_*> 3jL__ p____)I I JL— i j ' j ' .■ ' tl Jjja *L_^jJlj cpiL — _-Jl 

— ,jL__VI (j-La_J (j "'tl _, ijr ____ --jjj_,l (j_L>Jlj (jrujjljljjl ,jiL__«JI (_-jjlj i—J-Lll («____ 
(___ pl___l jj (___ Jjj jl jj l_S_u__>I (jja — l~iji I-- l_i_jJ.I (_, iKII n miII jL^>JI 5 JLcl 1 11 «j 
V 4__jIjJI . j_- _)j__ J_)j i(jL__VI I *j . * j I ■_> 4__jIjJI j ..._j ... 4j_Jj iCjl JjLJl CjLLa S -L«.,i.a 

j__j L43J-U («J 4-wj- __!l 3 jL_j L^jV tjLt-u 

.4JL_C.I («_j La ljkjf-> 4jV ____-=__. 1 I *'t-l .*:.'■ I _rjj ■■■_*■ II i__jL>Jl I ju_ 4j___I (___ Jj_'_JI Jjj'l 



54 



-Jr-1ll- Jrv6l l 

U o i nj Lo J) ln 1 1, 1 ^5 Jl>-JJ ,4jU_"lJI eJJb I — . Uj j (j| i_xCjJI j» J^Lal Jo-lj «Ij * 4jsjLi« (jLu/ (j-^J 

^jj-. (jLjji*j (o--)j ((j^) o^h^ *--i Jj-" cPJ' (theory of identity) jjLUJI 5jjJal 

ij-* *j-** <J-\3 (lH-) iy* '*j-"f ((_>") (>- *j**T J** 6^ ' J i (lH=>) - ((_>") 6^9 ."jJju-- *ljj>l 
(Theseus) 0 " ^--y «JU. jj» ijJlA t-i* || "jC^l (__v l—,",tl (j| , (,j-i) (j-« lf j-> (lH 3 ) 

* * * * 

LwljJl (jjj, I i"i 111J "jLsejJI (jL-j ii*jjl--jI LoJlIc. S JjJl>- 2 ij C-jL-> .(j--jjjjVI I fl"jl -» 1 ■ «1*. ij A , „j 

^ljJVI ^u> CjjL-' iLs-jJI 4jLgj (j-Sj -(jjsjjl JJ>« *-« (jr-P C-**" 3-iJLlJI --ljJVLl SJjJls- 4jjjii. 
4 ij linill (jjiiu 4ls-jJI i"i jil (^pJI ^ ij A,„tl Jjb '^, j-> <3jLUl Lal ■*■! i.*....t j") 5jl ,^VI Lg-ojljJj 

The) jL--l"iiitl («Jj-is utoL" 4jL>yi Jj"s ^jic S(jjjjjjijj 3 ij a , ,. c-JtjLa jjbj SL^j^j-i (_,jJI 
. aj^jl (^L^jjj^gjyjj^j-aL-^^jJl (RomanPolanski)«_-_^Vjj(jL-jjj (Tenant 

(^yjj (j"ij < j Lijjl£ Jt-rj I j-Aj ijL-ejjVI JjL> jjj ,_"-)LmJI j->I"iihU (jl£ .4jjjijjLi "lJjji (j^J-uJ 'J-JJJ 
,-,.Ua j 1 :CjI jjl j__oLjj-. (j « ■>>" .4j\j1j 4jjj_3 dL>l_L- (^J^ 4JJ-U 1 *J tl ,j-iljj_jj| (jjs 4JL> 

CC * * * * » p c o * 

ljj_u I iu~-j Lil :-.l '(^y-jljj Ljl :Jj-il J^ii (_y--ilj i*i«U-i jJ Lal .(_yj_ljjj Lil :Jj-il (^ljj 

^c-iiJI jl $y i (^jjiii jl (^^jK jL^> I it, i j" inl jis jj...A",il , 3 u ,*, j 1 1 , I , ^.1 1 (jLJL>Jl (jLlLk 

Vj) ^jljjJJ 4^ljj[ 3j AjC ,U^a LijjC. Jj <(j*aitjSJI I j-lk 4jjA LjjjC. jjj (jjSj jLa 1 La (j-aceji (_J jj 
j iiiiij 3 JjJL>JI SjjI jjl iJJl^J (_y2ajll (j>-i-V nill Jl jLoj 1 (i-^J^ jL^>- Ji I j* 111 1,1 (jjS^ LoJlLc. I """■. 

JIj\joJI -_j---> (jj 5 j-ijXa '^-1.1 (ju 5 u>j-*-' *'j^-J jwo^l (_jJ-»j I jl_ (jSJj .4j-oL>Jl 4~,^jj U 1 "lscjIjJI 
Antonio) jj^Lalj jjjjlajl ■ J .^/-vi ^«JLc jjjl U£j .4jj jja "JU. ^jJj-. f Lb ^jj^jLi ^[^il 
The Feeling of ) "cjjl*j Lu jjjlAJi" (jl ji»j jjjuDI 4jUJj^ cjjl>.I ^ (Damasio 
(j^ia .(jnniit tijjj-j Uj jj.rnJl ^Jj-. a^iJi^ jlil jjl (. Ij>l tjJ-ieJ, (jLa . (What happens 

(jjs -f 1 *-i*lj L*£ ^jcj^JI ^yjj 4jjjL>. iJjIjjju (^ J|i)j"iiii^U "JjLoJI fl j^>-VI (j-eaJU < . ■ J 1 h""i (j' Ji"~*U 

.(.roajiaell (jjjjJl -.ft.*--cU jl jj-1 jj>1 j-_j>.(jl£ .Sjj^hiII (PhineasGage) -cj>. u „j ij * "JL> 

.(^iAi-^l ,-^Jl Jl 

4jj-Ca 4jjj>j » I j-> j 1 1 i^ «I J 1 LjJI 1 1 i~ 1 nl (jlSLoJ Jj-ic *jj^3jl -ejj^sjjjl (jjs Jjj-« J>l (jj> 

■ - . # 

»Lp-VI |<Jx. (Jr ^L^l>.l (J_Caj .l-jI ir-it-yi -jJ-*. LuJ (^ SJjijJI gjl*l ill (jjaju (^l ' i~ . . " i_?j->' 

4jjj^JI cjLi-ejSJl jjjij Jj-rm" (jjs dj^ jj ( Miguel Nicolelis ) ^..jtjtjCj'. jj T j^ ^ ..^.t t 
I>IjVi.iiIj .(owl monkey) |»jJl ^Liuu (jjs (neurons) a ^ . — t i LjUJl cjIjJ, 

. LajjC. (jj J CjWI ^jii<->" (j-aiej LjjjIi I jufc j Juj jjj . ( Tobot ) Cjjjjj *^l j j LiLjj>J ^5 3jLLV I 
4j-aj^ (^JJ^J 5 JJ '---11 SjjjSJI LlJljJ_ La 4l>jji «^jU*.,„'i Ljjl j jUj <jV iuJJj-C (jolJ «LiSJj 
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Sjj.^nil LiUJl oljLii (download) Jjj__ _jU-,.„-, L_l _._l I_.lv* ._Jji_Jl ___ U jj__ 
L»j__.l ,_!_ _;j_>_ i (hard drive) ■ _h_j_ <_l_ * y< * 4jj_j L> *L_jlj i_>Ijj>. _•' dy 

>4inij i____Jjj i,»LjjJ iJ_L jjkj _)Ij_l>JI jj_L_j 3#ljjj ^j U*. I _"«j .(«JL*JI L^LcLaj c:L_l 

(j^Sij Ll _jj "*~ 4 ij« - 4J_-j_i __3 Lij jj ijj-J (jlj i_>jj___I Jjj-Ijjjj i (_) » i ~» II u-ujLsJj 

i U j i o (j^o (j^! <i~i'i Lujj Jj .__■--.■--. I* - Ijj— ) (jj^ i i ii 1 _"*>J .(jljj_jl I juk _>l_-« Li_ jJ L_L>. 4_J_ 

Ojj e_-L_J1 

.____! j__>_l _-ljJ1 (_>L_1I ___■ L> _, -^«1 I Juk (jl -ij—iIjJI _>_j i£jjj_l 

L>.jJjJ_— Jl j aj".-. . . f . - 1 , ^ 1 1 . .. — tl .->lj i . ..11 __ . ^-.j. ,4_lj1j 4jj_[_> — jjL-sj «9J— _ 

jj<rVill ___> SjLWI _>_-— ij .4_JL>JI 4_jjJ_1I _>ju_ Jjaj Lg-«l J_s_j_l L_j _J I J_-l (jl («__j i"_«j}_l 

___, I ii- L> .(_<;j___l »j__ll i_i_tjliell jt_«j (_sj_ujJI jll jl___I j i jll (j_ 4 - 1 .-. '< . .. L> jl j_u (___> 

1.1' 1 jLd .4-~_— I J j— — 4j_»M_-1 <-__ lj__ _ jl J 4jj^_*__« f«Jlj_, __JI Lu _j I U i"« L__>.jJjJ_j (jl jj_ 

S(«JL_ll Si__>IjjJI (j_ Vj_ i ii « (jj_j_i (j__ .-»1 ilU.I jl oI_jj>JI J__ L_L a jl <_-.l «I j->-l u— —j 

4__ljjt <~i <i i I j[j Sj___ll ~L_ej L> _)L__J *y -*'j I 4-i_« «-j-*- j** ' "*•"' ' 

(jl_iljl (_^l (j_J_J (jl i^y—JJJ Jj}- « 1 <>jj (j__lj i4j_Jl>JI Lj_»Jl I_|L— ll 

i4jj3 (j<__tl ihaII 4j_I JliVI 4_L_Jl (j^a 'j ^"-"j (jl |t__U JtJjl L> I jl^ Sjl, > j*mil 4jUr djJ>-[ (jv> 

_Jjju (jl '.'-yjtj^J '»ju-_*JIj Jj 4jJI_jjIjJI l^L____VI _ jljUr (jj*vnll ^Lill («_.jLi(jl _j>La 

.ju—jJI j^c. ^yic, CjLluIjj (j____ i>__J i^jJL_>V 4j___J,l 4j_}L>.VI i__,IjjJI - L_ajl — t LtJjJI 

]Vlajor) IjLjL j_IjJI ^~j^j jj_ jjLjj ~jj»- jjjI L»£ — __>Jlj i_jIjj_JI j_u (j[ 
jj»jj i jL»_Vl JL>.j ^-j-— > (jljj-j i(j_«iL_ll ^-j-— > _ Ljlj i*__u^_iJI «-j-— > jj_- — (Barbara 
(__ jL__JI (__a jlj q-iiiiVI (<\<j ilf <_ _ «j (jjjJI cL— *Jl i iij'<-ij (jl 4jl_jsL (j_ ij ijyLi—JI ^J__a 

. f*— yjJ — >- 1 ~i i~i i ii I (__3 (_, « j i j L>j if<> Jj-r^j—j (__3 (jj L_ J-4 L> (j_u jjjn'll J j j i » 



<_jL___VI (<__ (__ ,_j______> ,«Jl_ :(Marc D. Hauser) jjjtL_ .^. _j*jL«» 

J_*JI 3jjL_ Jjjojj i Jj_)jL_4j_>Lcli 4 j 1 1 i-f » 1 1 ^J— Jl ~* "I 'j ;J_ ■■^'■11 |«J_ jO. __j ji__ij._4ijjyi 

(Evolution of Communication) j__ljUl (ij__j i__)| .jjLsjL- _,_ —Jjlnillj (*ilj 
4_jLi_ij (The Design of Animal Communication) "(.ilj^pJI J__lj^jl ,<jj___"j 
Wild) "a-_.-^n «.-.iMj^ii - : « j ^U:4j__*.jJj__"j.(M. Konishi) ^h-jjj- .f»l 

. (Minds: What Animals Really Think 
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\JgiJI\>xQjl 



u> 

__l_oJLs_JI dol<_>iiin Lo 
Jln Inill <_j_o 



(_ -*. cL> ._t»-j 1 j' jj_ L j *** "j ' "■_** 1977 * *" (NASA) «L_L» - i -i'* * ^ , i „-,<i 

jlil _Jj_j f ULa .t-iSjSJI jj *»■ -~ (j *■ "*■» *'' I <___JI Jjln-li _JJ jj ' j»LVI (j_a j»jj __a jjjJU >-__>$_ 

J__JI (jja <l «iltll (jl— «J 1 **"*■ . I J *'* (j ■■*•»'* I _,*_ ' ^jUtl (_-__. jJJJ I JL— J i Jji—__JI (— — *- —jLjjj— 
.«Ul Jj>-jj eLjjjlj _jLjjj_JL IjJjj» ■ rj ■*-!! (jj-. 4_-L_ll CjLLojJL (j- *■ '" ■ ■» «IjjJI (__*[ ^jjj-jJL 
jJuJLj — ' *. L .~<\ ,_,_. jjj ,___ jL__>VI (j_»Lj _TJ_«.| __3 "U__i jLJ Jju (_1-J 4_i__l l_Jj <___ 
aj JU__ .3 JjJjv -Ul Ja_ 4_t_j_ __ 4_u-l -j__. (j_« -LuljJI __3 J__> ~ *-j_VI (> <___. 
_rt iij*i Jflt~ ._,iijiijj. i_3jju «_VI (_l_, (block) l*jL n5v.ll _>-« ~ L -j j.~ jjj — 4-Lu_« iLiLaJjj 

«Jl- j»l jJt__lj i4_VI Ji 1*1*1 (___JI _jLl»5UI (_-J_ Ji/-j*IIoLLjJI e Jl_ (j^i l_}__jl > IjjJI __J[ L_>.lj 

_aj_ r"-^-" 1 4 1 1 * 1 1 4 i 1 11 (jg 1 11 «1 ■>< 1 1 J^— >> LU _, i 1 11" j l_9j__ .___jj_jJ,I __ jju 4J VI Jju*-J __L-jl*i.l 
j^— j i_9j_uj i(j_d_ jJLl (j< '<•! .*:.*CVI (jj jjk jL>o[(jja L_«L __3 j>tjjlj___JI -L__j_t__j_ (jja J_ (jSw«j 
.— .1 ij--.ll Lujj Jj jllj 4jj___Jlj ^i_II ,___ L\^j__j 4_ujJ_ Jlj__JI I JL_ (_1_ 4jb.VI 

(j__4_»_«J — <lj_Vlj Jji___ll i_9jju _y__i_ .r&^Jj-*- (j-a joJLlJI (j_ *>_L_ L_> j mijII _3jju 

L_L^.Vlj sLVI (j£.j *a_Jj_ui (petunia) -ujjJ_Jl -jLLjj Jj__UIj .__IjVI _>_.j .j-ii-Jl 

— jLIjjjkJIj «_ibL_Jlj *Lu_VI oL_j.»-r.<i (_— _jej V j J_. (j_. i_)L__VI cLl_)1j JL__VIj 
Jj_- c__V J— — uJ 3.1 j-w. _jIj\jl— ^j_aj (j_— i- .4.1 a 4_Jj Laj__ j<__jj *_)jj_a (__J ._-ol V m.VIj 

Ljijj '*'!_.' *'"*l 4 j-_ ■» '■-»*."j i(jL__VI «Ll_iIj 4jjjJ_jJI oLLjj jj__l i^i»' Jac " j "j*^ 

I j-_ J_ lJijju (j_j j«J . I Jlcjj» J JJ— i jl jl 4 inll (jj« JjjJLI i rtjiJij jl j-J— >-l jj 'l-iii<-ij LaJ— — 
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<iLLQ_oJI culuj o^JJJ-oAJI 
* * f 

._Jj_>.L jl •sl_jj__u ___►.'_' t\ i.nl«~ Jj i Lj jjj La J-ic 

0__uJj-i__Jlj £jj_L! jj V i >-> (Jl_a i4jja_a_J! Ljjj-ii-. jLLal (jc ^jiej jjjoLi 4__jjl~ L__ul i in~id 
J^^l <__lc jl - (__lc f L-_c_-_J 4_i--lL- 4_._. .41-. ju- "--JLI. ___ul.4_>jj_U ->JLj-- ^Ui-lJ^ * Jl Lj-iJlj 

d ~j~ *'Hj __.■"'"*-!! j~e«Hj «_1___JI (jc • 'Ij *l '■ il_jL_j_> -Mj) (_~jJL>JI Jf_~ 4.<i_l.L. jLjl ' *>j *-»"■ 

~j-_.Lua I il i<~i" (__!)! ~Ju_-jJ! __iLaj__J>l (jl ^jjuJ *_J 5l_L-> JSi 4-_jj_ja LiJ ( _, i 1 1 " ' nj*? (j-CJj 

■ > ir jjJp 4-ul_-__ L_>L ju_J i LuLj_Lj_l_j jl JlL_____j j-____JI 4j-dI i*i a c-jLjjjj. (j_a ___-_> (__jfc ^o_I l_a_) I (jja 

JL9 S"_____J>lj 5jj__5_JLI c-jLajl«U -juk JMi. (j_a "_5_i__»JI __JI Jj___jj! L_J_C*J l__jS' . Ljjl jl c_j ">_*_- 

<4_l-j\jJI _jjL__>JI (j_a IjuJ^ I- J-C L__j_«j 1 1_ Ljj_xJj i4_L_jj_L_iLj_L~j 5jj__1 3j_C_) 4_i__i_>JI JJUj 
f LjJoI _|j| iJ-ij i Wt* IjJlL -.1 jjj_*l ~>J--J ij) i i*i L_>LL_JI J«~-j tLUj > j-j_»JI (j_a_«_>_i "jlj_>jl jl J__s 
► Ljj lill (<-C(_*pl Lj__bjj_- (J__a ">j j~r -j 4__)_' (JjL_-»JI *Jl_j L_J_.jj_- i (______J jj____« (j-a . j __-_■_' 1 

-jjJju ^c_-_>-) La "-jj (j_a _~_La »(____! _j-l> 4jjL_II i__*>LcL__JI (j_a 31 , „1 ,„t i nj^'"! .__LL_JI jl (_gjhill 

i 1 1 1 u~i"t (jl ((jL__--'l f LLI j)l -ujjLauJl Ll_LLj j)l jj_»Jl ~L___A-_-a (Jj-a) _~j-"-l 4_oLa <.Li__ij ("*-" 

*Jj-»-l t<_--uJ La <-____ 4_>j__~ ___" 

_L~__ . Ij jj~- ' J__> I Jlj ■■'!! I JJ_ (j_a j) i *'H (j-j-i ^cjc (j_a _j_l_-- -M (jj___a-»JI c-jljJj-J! .".I--- 

<Uj__-JIj^__-jJI (jl (jnj-j jl !(_____« i___tj)(_;l <j>a j__>l JL-Jo _*l Jj"'~ " _uj_>Jl jjJ-JI Ll) l_-__LI 

ljjj_L 4juIjJI j)I 4-Jl-Jl ^_^__j)-Llij) ij-L*- 1 ! (j-a jljj ,___. I ^ ^ 4_L-_j L_i La_a j-->l (jj)-al«jjj) (jj-ljju 
l_-j_i LU £j-l_jj) ^oJjlj 4jj___i (j_a JLj_I .|«J__JI JjuI 4_l_L__i (j__ "Ll_.L_.VI (JjlJa-sJI ^-liv>- Ij) n I «" J_b 
J_C__j |-!>_-JI _____ jl 4j___JI jl ~ P I jJLll __!_: julj (j-SJ^ Oi^ jLu--JI JL___S/I ^^■■j 



i_-jjJ_JI j)! ^j L-l I I (__JI j«J___JI __lc L_jj_L3 J)jj«j (jl (j-Lu J_3 .4_Ljj_JI . jujjj) j_u_UI jJ__J! Ijjk ^Jjlj 
.4jj mm II I ~..j jU (j_a (______.! f j_>. I_l_> (jl JJljj Jj i~jjl__j_,I 4_^La_L>- _M j 1 1 __JI j)l 

(j____*_-jl l_jI > -__jI _j_wa t-lc (cognitive science) ^Ijj)/! j-j>i_jI j*>1_. ^ Li_j__ 

Lk jj-ajj 4j__jSIj) 4_5jjJ.I i 'U~l L-al.i-r"inil 4j__j_* (jcj i|«J-_jL L___j-_a 4__T (jc IjJJ-i 4ji*->LU 

(developmental cognitive science) j-__JI i-JIjj! {oJ__ --J- 1 -» -lSj^-JI c^I ^ 

lillj (__jL (jjl (j_a JLaj |«4_i jaJ Lul Juj .j-ajJI _-_3 I iaj""i ioa L___jj_a j-lij 4j__j_^ (jc Ij-u-' I i n I r 
(__J[ ^eJjL-ll £j___j)-a Jjjkjj |«j Jl_J .(___». jL>JI jsJL-JJ d j*^j~-- 3jj___> I ijl->.«~i (jl _j_Cju i nj^jl 4_)jj_ll 

l__>JIj jjjuUI j_4 i ii>. __JI L__». ii_JIj_VI joJc i_-_- ,j_a ( __-al_t_-Jl 4jjJ-»_l! jjc jL«J_'l J_--__ 

* ' * 

K~C mm j-_»I _r-L>[ Jj ' ** ' '" <j** LiJ '**"* L^ a Q T* I I " _ a JJ* '"II |«_«"" l_uL 4j_i__La <~inil .____jl_aj)jJI 

58 



Og_JliJj_jj_JI 

pl-".ll tjJilc. j j ■ ■■ J-*_- I jijjii--. La J_-J ^n"»- h» L_jl , I ii"if I _, Xtj i____jLajjJl l-lC-JL J) I «,"ij L_-l_j 

j*jic oVL_>_j» _)__ i LaLoj I .*■ '"■■*»■ ^ j Juj ' j->-1 jL"*- 9 (_>— ' jj.-^"H I _l-gJ Lv jj_u .1 ■> ) (jl (j*C n\ 
■_** ■ '*H J_>-J-i _."' H r j .**.H JoLojI Jj-Lj 'j ,^'tl 4j__j___> ciLJ^ ^jj '"■' J ' **** '^' 4_l_1_>. jjbj il-JIjJ*-/! 
t 14j_£____ 1 l _, j__> J_*J <__u_> _*j ' "**.' '' j jnll ___- ' 'Ij -»****' »LlujV 4___l_1-i JJ--'"' (__Jl l1)1 aj 1 « 1, 1 0J— - Jj->_ij 
fj .^-.ll _ru -JbM-JI _>C 4_l«j_3_«JI _Jj J___ 4j in irill i"il i<ilj-laVI (j-nj (jj_L__j___J (jjLUI (jl jJ-lj 
V (j__>j___j l_ul JJuj ' jL-il Jjj-l- __Lc ._"j uijll j_L>Jl ___. Sjj-wjll tLuii^lj ^jj)j-l (_-Jl J_-.l jjl 

i jLuVI (_-jjAj («JLJ jLuVI ______ __.L_Ll_I _>__ 3jLc_r_«Jl 4j__^_J[J_>.I jJl _j .^-il (jl __cj Ljj____ 

|fti-.j i4_-e____-__a (j-ojl _-ic (_>1ij» I L_jl I Jul jjJ-u V (j_»_J .j_---_-ll _J_L__l4 J-»J (j__.|j_i_)VI I i a -. i *-".... j 
i(j__ilj--_lVI I _L_.^jL_- jl _-__j) lj_Uj£j-ojJl (jl Jjuj4"ij~i-- 1 ll _--- .-U_iL__UI -u-wLill (j_a __U j ijjl-Lal 
.|*-*jjej I _ *»•"< a JJuj _; jJl *__i_JI _yc (jjJuL-jj jL-Jll Jj-lu (_-— ~ — f6 ,a ' -*■"*- jL-u__-JLa 

gjjt l__jju Lljj-> _-J- ">J-u-> 4_>-jJlj (j_4_-J V 4___l__>JI ___) j»l «i"i A^U jjjII j_«VI (jl juC 
(_^jLa_>JI (j_4 -Lcj-CJeja ■ «I .*:.".CV LjJ-L) 4___l_L>JI <*J_-> 4_-__u_i (jjsl j-l-I (jl ___. Jj j____jjl (jil 4j_j_L>JI 
4_i_-_u_. _-l_- 4___)ijJI _,jj____J1 (jl 1 jj • .".**>' LaLc Lj_->1j---1 (jjsj__sl . (jj Jl____j V J_Lluj 4_C.j)-L-ll 3 JuJL>Jl 
Jjj_i___J| j (jl ~l"*'"...l ,_-i-- (__j,lf I iuj I t jL_jV1 4jj_vLj »Ll_jjV jL_jVI (_-jL_. l1_>I____u^ ijf 

4_l__ijVI (_-_--. tjjj •*"' ' " " ' m i«-iii I _)N ' " (jLjj_>j_3 (jj^-J (jlj JuV (_, 'j<* A & • -". (_-_--. (j*-fl 3jJ_vj)J.I 
yO-il J> j«"iinU (_-J-— «Jl (_$, lf"ll 4-_J-->--a l-Jj-. L-bJJJu (__jjLC____j 4__j_L>JI tf j_* 4j_j_t_« (j| .4_lij__. 4jjl jj 

.(__j 4____L>Jl 3s.I j__JI 3 j 1____i (_____. jj-l-JI (__-3 J" n" 1 1 j j."ll 
jjLc l-JLLa _)lf. I j[ Ului ' L_-w>Jl ^ LjLp.1 L_jL_-_lj__aVI « ju» Lu _jl ,j-Cju «^jUIL 

l_jL_->I j__aVI ^J-A (jj-vJ (_jLj_>-VI (j_4 jjj_> (___£) _)SJj .4j j_i___j |»___jl (J^LI-lI (__J_C (JjU-J (JJ--J 

.(____>- J L__-J 1 ^«JL-JI 4_i_> (jC 4 —J— ■ -~H L_jL>-l"i"llllVI (_-J| Jj-OJjJI LU _-UJJ i 4_5__L_C___> 

_J[ j«_>-j__j I flir lIijlmI II i"il i<ilj-_a*-fl jl_jL__.I j-lal (j_3j___u (jl ^Lit>.^U l__u_> (j£vjj 

1 ■> ij-L. .4 ij« a lI) JiLslJl-i _, La, I ir ( j->-l jjjj-la-> (_$l jl ) £l_,I L->j J-___j (__jJI L-jLwji—LI (_-lc Jjj-) 
L-juC (jjj lJ_____ 4 ij« a 4 jjinf L jA_>. (jL_) i(jrt_i_a ol_>_il (____) 4_uLj-__. l1)1 i j-i i i ijf 4j^ i i"i (jii-j 
_j_kL_-. l_jL>-j__c_-i lj__e_uij (jl <_jL____cVI »1 <il«1 (j-LJU . 4_l_j3J «L><jV1 (_---) 4_jjLj-__. l-jI i<1 i I (jllrl"l 
I 1 ■ "j 4_i_jjj Lo (jjjju iJLU jjj iLa ^(__jji (__Jl Lo (jlj-p. j-I-l-J 1 " 1 *"* 4jj_l__ljJI ">j ■"!.*? II (____) 4_u__« 

.3jjIjlU LjLj 
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dJUiLoJI cujjj \jQsxlosi}\ 

*ju)> ij^s^j i *ij**j tljl«'*i _j_u"JI *jj)> J-sju 1 *j*- ljLu_lcVI r"J_- jL-e-a (_,-_ JajJI j 

.jil ,__-_ (computation) .-■i ;- ....--.ii 
j-JjjL Lujj-JS-j u ii ii *< II «L-j_l_ ..'.I .-»,^.■^■'•■11 i •.'-■*-,» (jju L*L_V LijLoj j___-JI ^Ic ■ -■- 

LjuLc 4-ij JU L*J LjjjujtJJ i LijJj- L&jSjJ (__jjl *SLj_>___jJI l_jL»jJ_J,I J_ljJlj LjJ-lSjJ (__lJI jj ■ -»*l 
L-kj-" ■*.! j.uljj II tLoic LjJ ij-JJJ .4j_Lj-J,l jJl-cj Ijukj . I_ujjj- (_— lc ej__JI (jjs jUyt £jj ■ *-»**■ .._■ 

(ju 4£*>L-JI (jj_ 4^-j*jJI «jujuii <t ij« - 0L_-.lj._3l (jislj-Lal J">L». jjj» "UL_ll *jj. J». (_jSL»u 4jl 

(^ic. jjo2_k JjJj-JI *J_* 'j ^ ■"' |4jj c__jjT Lll (jj "'j • • *■ jjjjjjkSLII tl ■It* Lal rj ■'-II (j-UJ «1_luVI 
4 i j - - l"jVI ,___" JjJjjJI *jul> 'j ■*■*'" r«jj c_ojjT l_jL_-__VI «Lolc LiJ ij*_JJJ .4jjL* 4-loJ___ l_jVI Joji-iiJ 

. Ljj_>Lv> Ji-I J 

(j_L«j (__lll i_j**A-LuJLI -Ij.Itkj (__jj_4J . rsJjLij i <ft j*S -ijj-l (j-*-- "-J^L-u* 4_o_jjljj__l Lju_L_j J-3 

l_jL_>I j-Jal ^-lc tLu o**A_LiJLl *jjjJ "LLSLJLl JjLJI ^JI L_-_Lj Ju_y_Jlj .LjjL». LjLSj LJLi_*V 

(___) ,'l n il i__uS 4-jj ujLLjl 4jLj_J (___3j .l_)VVI (___3 JjLs-Jl 6Jl— > 1 1 j ii n (jSL<u < *ij**> *Ljjj .4 <j« - 

* . • 

1 " ■ — ■ -» *-"■ (jja ^JjljJI Jj__ SjuJL». jLSLal (j-u *>_jL<_* LjLoj Jjj_-VI 3j_JUl OJuJjI/ . Lj°_>-L_-_-I 

I ju*> (j j-i V -*ij (jl (jSLcuj j - 'II (j_u_i <*j_*.j - ■ . _.~^VIj t _^L°___JI tl_> jJlj -.jJjlII ^l''"l'« J« i4____-_~ 

. I * * I «"i »_■**■ Jj__ j_o_JI - I -"■**' "jil'* «ij^J—u (jc 4jj_LLI (jwi-uv>JI '".lj '■ ■ -II jj ■ *-"* (___" i_jjL-uJI 

w w * • 

i__^ (__lc l_3jjuJI u i« n i .4jj niill ^eJLrJl <Ujj t-lc L_3jjuj ciu^ .J^VI t-ic 5 Jl>Ij *USLuuu IjLuJ 

(___! 4 - j ■» <JSLuu4 * jUk (jl -U_>ljjl (jj> *5i__*J_>- 1 L_)I_L>I Jj_>J (___! Jl>Ij L_l_L> I I J 1 1|"| I L_OJ_J I «L>U|VI JaJU 
« • • 

.lj-v jLi-_-Jl JL-Jj-*>U<Ijj-JJLi(^.Lu-jI . <L«u_ja A K < I <j '<**" lj i *>j>l*JI (j-* J_>J ufl <jjujL*_<i 

4jJli*JI (j-j tjjij-i |CvJ_jlj i Ij-jJ-i **.'.'.' l_iL_*>L«JI jjjLJ_-y jL_loVI jl jajJI (j-j-j tLaJc i'i ul 

• » 

j__>jl (_____£ L_-_4 (jC (j_U*Jl_Jl ^ d 1 j (__*Jl <Li__L_**i/l 4j ■ ....II ___jL_L>JI (j *-« ' (jjAJj-U <ULlljJI jl 

"tilLiJI (___* *3_*j 'jj* <_^.' Ijjl_> L<_4 j-_il jj " d <Uju*L>JI (____ r4-->j .j mijIIj 4jtjtn ill L_jbLuj 
- * • 

(3_L*9_>Jl («jju (___) (jjCjL — «LhJjJI Jjj> *n l*i a — (^jl JJljjj i4juL_JI (__-3 (jj* Jjiijm Loj4 J-»lj 

.*>JUJL>JI «jj.ijiiill 

". . .•*• 

■ 4 nl«*i'i L*j 4j jjL-_j La (ju 4 «*l ~.tl 2j-cJjJl ,__lc 4ljj-VI IjjjiI (jja 3 _l>Ij 4j i null <LfljjJ,l (j_Ll 

oljj L- JS-3 .Jj_aVI (____ SKnill *ju- ^Lo (jja jj» (David HuiTie) j»jj_» JUJjj- cJbjinlj nll j[ 

jl LiJ ■ '■jCi» .j_>l L&jj Lajj l_)I Jl>VI (jja (juua *jj jljjj jjjj .l_)I Jl>VI (ju L-)L-jl ir-i a (jc 3jLc 
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JgiJliJ__L__JI 

— jL_"}L_ll _) - ■ ""■"■"■ La IjjL <<Lj_j__hJI ">L>JI ___ 5j--J — JJ__ f>J_J (--- i.ijti*! La L_J_- _)l i_3jju 
* 1 "« * _|jj_u I J ; ■ " 4__jlj_ja 4__j— _U _ jl J__*_M ■ ~-lj ■*■<*■ <_jLi_> (jj__ L 4Jj_t .(jnjj__ Jj_*_a 4_j_lj-i_JI 

j_* <_±)j ___i Sjjic .j-ljjJI <____ j_vl L_j_- _jj__ «-j-u (jl I _!___- ^j-jJ i<u__ljjl ".L>JI _,__ 
,-.\K .M I ^i- lju___ (jLj^-L-oj ju___JIj _-_5jj_II I j_- .j_v"_1 (Jj_- _-_i__«Jl _;l LuIj i__j_j _ 

j___ (jl |»l ■ j ;-»-*' _jj_-lj 4______ll <___a (j_a (jU-jJI _)lt^'-l Jjfc .1 ^ i a 4 jajjll (__—*•■ <4j i iimII 

."LLalj-La (____j_ j__ 4jJ_J I i i*"~ <tj La J£ Si__iXI (j_a (jL>.jJl ___lt_l (___JI ___> _jj~i *** •■ 1 jj^ H 

I '■ X »_■ « ^La^JjuLl (jl LjjJu— »J (jLu__ <_JL__ LjJjJu *i_ p j_-.j_JI i*J-_ J_"J 4_jjjiJ (j_a Jjk 

_;l _— — J _)j)J 4jJ__ 4j>.jJ (_— 1—. _jIj_hJI j___-a ■-—_■.*»» "}_La L__SLajj ic_jjLj_jJI _jjs - 1 . ..t . .. clj— «.I 

."_____-__-, "jlj_»jl <— >-J_ __-*■ <;L_u"_"l •_- i__1XI _-_C _)j"i~r a jj_- jjj-» ">jjju jl 1 4 i <-i «i -r 1 1 ___ j-_- 

V (_J-_ ._y_- Jj V (___aj < __UL I (j_-Jj (___- j.Iti <__" <L_ Jj <___lj_ (jl I i i^ aj _r_uj_»-_JI f lj_>_ jjju I _l 

"J _ |»l -■-->- — 1, 1 _____ _ij"*- - jji- <_JL__ _)_al «.___ i <___ij-~ "jlj_»JI 4->-J J _)J_- _4JL-_ _1 _>i-JJ 

*J4____5_jLa |»l 4j__ij_~ JjIj_kJI <->-j_ — — jL-1 «Jjj. - ■ 3 j "' ■— - j-J->- — Jl-__ _)_J I i[ -1 _)_-Jy V 4_l |-l 

__L__lj__l ,j_>j_j_i L_Jjj (j-~-j '"'I 1 *l ■*■* I oj-^j * > 3--j jl _**".'jt"'^ (jrtjL_ _;j_>_ _4Jl__ 

Ljioa ■ I j *»_■ ■ "!_■■■ ■ .11 _jL_^_«JL) t_jlj_-VI _p» 4__) a _ru _jL3_L__J,1 Jo-j_i JoLjjjI 4j__j^ J_->- 
.jLu - -! ^jjMj oLjjjj^-L 4jSLi__1I __!_- jLuVI 4jjLu JJj__JI JoLjjjI 4j-_j_ _>_. _jL__I j__I _--j__j 
(j_>jl (____ (j*iij«*l V Lijl ' "■*■ - '■ V I « I "i a LaLu ic_jLu_"-'I _p» jLi- pjLc ___ (j-J-j Lul , > *i"n ) V L__ 

l-jjjjj (Hurnean) ^nj-aj^JI _n_*LjjJI __-V _>__«j .j___jJI •__ _iL>jl__b _<_> ^iUlL_ .4j__l_-<i 

i_r__Lu_JI « ___- Jjja Jj**>_ *>- l - c ' (j_L— aj— — _a La jjj (____xj L-i-Jj . I i r , I VI 4_uj_-J _jL_jL__J,I £>j_h 
._u> _H»jJ -lj i j_> La <— ijJI (jl (j-a __*ii«_l 4JL_ La 4_;l jio ^jj.lj».» 

(Carnegie Mellon) __Ju„ ~_ f j__ujL_' 4_— *_> _— - |»jJjvJI 4 * . .. *U '« _yja <Lcj 0 ■> a _ jl Ju 

(Judea Pearl) Jjjj Ljj». j-jjj-_CJI -JL-j (Clark Glymore) jjxj>L>. -Jj"^ SjLi. 

(j-a L i l*?.»* 4j__Ljj (formaliSm) 4j1___ jJJ-_u _>i_1>_1 (j-jL Ljjj_jJ_T "u_aL>. ___ OJ^Lajj 

_J_j">L_II _J[ j___JI I "'^-j'* .4-ijJI 4_JL <_Jj__j _jl___lj_i3*_l oju» _>_. jjjuj <_-jJ_-JI jjL>- 

i 

.(directed acyclic graph) -jIjjj ojj <-_*-jil .t-u^ti _____ "ji«c._. jjhia _>» -i j ■ . , 

* . ' 

-j_- L_J __jj .(Bayesian network) «ujjL 4_L__ - L_ul - "jj__ _)L_-I yj* __<__-j 

(_f **• ""'I __J-a <Lll— - Jj-a) j->-l j j ° <_-_- ( jj->JI <Ul_- Jj-a) jj«"i a Jj>-J J-_)J 1 -jl UU-r 1,1 
jjj_u LaJL___ _) jl_ ij_-l _J J_>- _J*3j __3 _j J-a- < _■ u.i"i |j|<Gl »A4 .K.MI «j__ «ljj(j_ujjjl (jj-lj— __l 
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dJjJLoJI CLLUJ \jQxi±OS±i\ 

j-oJI j-lS <__>_. I jL* .-yj.j"-' I <____. jjt*U 

4_-j____ 1___c__.iI i « a 1 1 " > ' ^ | Jl_»_,| <Lt±3 

■JJJJ-J) Jf»j _)l (_. tj '< j j ■ ■■*"' II jj_».j_) _j j^ <_nV<<r<tl i nl a _<_a _)L>.jJI j}L-_jl (__ < i j 1 n" 

* . ' - .... * * » • 

■ *'ljj«'U (ju J ■ — -"■ ■■■!*• "ij j ■■■■II CjL-^LlII ajjk J j*i o"> L_-_-ojj) .j_<£I 4jvjJLj M -'■ — ■» |j_al 

■^" lLLjjjI 4_i (j_. 4_aLtJlj) ° U_. . ... II oL-olj— _)"*»».' J-^j)" 0J--> 4jjjL ' ■*■ - jl*" ~. jj^ 

■'■Ijjj ■ 4j'>_) jIIj ,<_-lj jt"i U _ru ■*'! *» 'I I lLL-jL ijg j iii- 1 ! . U < ■ - _. . . ■ ..II l_iL_*V_«JI 

4JL~ J^lUjj _" jjl (j-*- ■■"II <__J_"j) 3j~'"**^ -"J^J-^J' --"* - J J J-"jV" L*u ~-9"">L-JJ 3 ii l~i 4jjL_u 

•.L_»Lili __"JI <±J Mill -.jjjinll <_-lj<*-*j-i]lj ^ĕJjuJ <_)L>.jJI 

_)L>.jJI 4jLa jlU ij _j jj| _ji "» ■■*ll <___a «*C 3j"*-U j-J->JI <~ > 3jlj-»JI ~L>-J_< jjfiijV» ( I ) 
.<__LU (jj- (jL>-jJl _,"*>L__I < < < i ii j L*j» j-J-*J' 3'j-— **' '.'.'< ".» SjIjjJI 4_wj_> j <* j a 

3j_<_*_U j .'"*«tl *-C (jLi-jJI 4_La (3 1 *"■ ' J <J>jJl (jtir in"ll < Ma > 3jlj_*JI 4_»-jJ J-ijp» (<-r*) 
. j-pjl _,lj_-».l ' 1 .' 1 "J Lo_*> <<__LU (jja (jLi-jJI 3^Ll_jl < ^ i j < nj 3jlj_»Jl *L>.jJ j-_j\ja 

(Jjis-U j-oJI < 3jl j_*Jl -L>.jJ j-ijVa >oL>-jJl 4_La JjlU M _" jjl (jt-r in"ll <__La (-■ ) 
. jj_*JI 3'j—"**l* (j-V<i"ill 1 nl a _)-a (jLj-jJI Jjiiiajl < i n nj <*J__j) 3jlj_»jl 4_».j_i J-ijp" 

_rU 4 '<* < 1 ■ — . 1 1 doLajV "> '■■■ ' II ■ ~L___*_a 2 j '* i ■ *-- (jL-a 4j i unll (j-IjJI o J_ti ^j^a 3j_*-lj) J_J 

______,!_ UJ ^ 1 1 iij L» I j_k .4_lj_l_uJIj) "> '■» ' l ■ ^* 1 1 (j__ 4_l_uLujI <__L-_>lj__*l jLiicLi l_U jj i<_-ljjt"U 

(I) _ ) -_lj__i , _ , l (jl£> Ijl <J-Ul Jjj-lu __ic. .Li"! __*___/» j) LijjL>_i (j_o j—-^H oL>.l"i'"nii > -'l 

* * i*i 

3jlj_*JI 4_*.JJ j-_ujV» <jrU 4_-*V_c 4jI l_U j JUu _"jj ."l 0 i i M <3j-<---t.l j-J-*J' uJjuIj) I tjt.i^ 

I jjj ,~L_jLd4_a^ljJI ojjk (__-ljj <jl 1 _ '--j ' a < I — j— ■ -~ (*r) j)l (-r>) (j-.lj-L.-'l (jl_> I jlj .< nlUj) 

(jl£> I j_ (jj-.lj <__!_)__ ■"-■■■"■II i nl a (jLi <Jn"ii«a J-tj J_v j-oJl Li- j->-j) 3jlj_-jl 4_».jJ j-uijp» 
j_ij)ja Li_3j jjj) I — j— ■— (-f) J)l ( <— J ) _)-_lj_3_'l (j_i j)J (j_>-JL) _jj 4___tj) , I — j— ■ ^ ( I ) _)Jblj__*_'l 
iLut-o (^) j)l (I) _)_? 1 jl (3j~'"-J'" j-J-»J' ijLs <(j_vJ_JI _)ja <__iU I '<« iaj) <3jlj_*JI 4_»-jJ 
3_t__w'>La__tl_ Lil _"Jj)lu/ 4__t___ll 4j_i initl (_--jJI (jL3 <J_J.Ljj) . L-ea-t__> (<_i) _)_? jj _)j_-«J (jJ 4__-Ij) 
JjuJI Lit -t o i iij . Li-__jL <_jjl -»-*tl j->— («J jJj) (_-*-»- <--ljj.<u.U (ju <-j1-*j1 <ril,l (j_a 4 nl"V a JoLojl 
__L J*>L>. _yJ <_U jj) < Jj_____tL 4 j i j inllj) 4_)jL___ll _ru i_iL_^L«Jl oj_4 ^_<.a>. -t ji»->j)"<J (___-> LjJI 

. L__ L-LiljLjj __jjl (j_a l_u_Laj j--tl 
_: iji"ti __tV__-_i'_'l _jU"il jjiUM ____ .__lj__!I JlL-UI _l4 Lcjj__L_>LjJI _U_JI I j_» Lit j_j<u 
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pgiJIJ no ll 

- ■ "■ , _hLjj ■ t-l i i" . ..V 4__jjj_) ^jl I ■ .'-1 .j L^Jj_-J) ^l" i", . ..VI 4-j--t 4_u_iL-I '"'I . *-Ij".*aI 

• * . * * 

4_uxuJl (j_l -._... 1 ...VI oL__*Ijj_sVI (j__ **vLJ_) JuJL>Jl ___u__Jl J**Jl j->JL-J .4-l_u_l>- 4-L____La CjL-.t *i a 

.4jj_fcjjlj) 2_L->L_J,I (jja 4_uj__J| __L_^_*Jl Jj-- 4_i_u__>. £tj_-i Jol i i"iinV 4_u>L_-j 4__jjJo j»JL_u 

(jl I _ '<*> <ij i4_u$__)l__. -y_aljj __J_ 3jj_>_Jll i"tl _ ioLjJI tf jjk Jjjp-j (__-£> JJJIJ.J a^ll »1 nli* I Ju 

JJJU.i «'Ctl -?_«Ijj (1)' Jf-* j injllj) jjj-u_4_!JI (jnj L_J __'_>-"-'- VI j-i£>l J->-l (jl .-sJL-JI (_-__- !*>-__) __-jjuj 

C-jL_> (jl La ' " ■ y> jl_u_>-l ) !_*'_*'-- J-JJJP jL-j-J (jl .Vj)l 4_jl_j L-bjjaLj La V_ Jjl_j (jl (j^ «i > V 

(jl jJLjJ (j-V-OJ __lll Iglillji tl.l_i.VI JjL_ JJJjjJ n**"!! (jj- ■ ■! t-" J V (V j»l J nijll 4_L__J L-jl JJJ)j I <!*> II 

. J_Jo l_jIju_w (__1__ « L_j l_J_> j*J)-U (jl f«l I «*i j L__u_> L___jl Jj ll___u**-_ l_J_> |ij)jij 

___J| __ „,„tl ■ -.tt-U'.tl ^ljjl ^^jji, jj_£__J[-u__oLjjJI L_jL-olj-_aVI jjjj -I -l- r--*-j"j 

____) j"j)_ J ^ fLa___ *a____3 JL9j) 2 "» < I . --, 1 1 l-jLjLij (jj- 4jLL*_a __>LuL _J) Ju I *> ' j"j)_'j "^^ I _ -■" * j 
(j_l l-jLojlLl/* 4_.jjua (jj- (robot) Ljjujj _j*> «i > 4j___LjJI l_jLI_u]I --I i*-". ■ j_olj_i L-L 
____. — ' '■_t-.ll _j..l _"i - I j ■ '— j * j (_-jJI CjLLljJI (_;_)[ j l»> ill _>j_-t-»j jjjJLI l_-*>j)-» Ly^~ JJ*» • — H (jjj)__i 

.(_>--jVI «__-_- djui-jl __jl «^j-wjJI oj-i - jLMI Jjjl-. 

» * * _ 

-_Sj_-i (jl Ljjl JL-l9 i4_jjs I i*ilt-,*il _£jj| Jlj__uJI (j_c Iju-u (jVI (_---*- -~L_L1_9 La JJJuj LoJJ 

«^j l__u£> ■t»"''» (Jj-jJj) _j^*J II 4->-j) (_J->- (jjujL-JI JI_ai_>Vlj; (jjujL-JI (j^l *»- ■"■VI ><i I «"i j i__oj£> 

(j_Loj (_>__al«"ill «ja> (jl (_-i__ 4jjl j jh"> L-jljj ,i<.l»"ijl »1 ii-<-».y I flj_i_»-j »Ln.l«llj) l_jI jjjLij-aSJI 

fLai-_ ' •..':".<l J_l£t .4_9jL___J,lj "LujjjJI _j__i 4_3*>LlII (j_c Igmiij 4-u__>LjJl L-jL_J->lj___lVI lj)»JL_u jl 

J_>L_uVI l ■*-« ■ ■ 4_ 1 1 . ..tl JjLuJLl J->- __JI (jjjiJLjJI L$j Jusjjj (_-_JI (3j-_-JI (__-!_ (jj_bc_jj (jj jjl ■_j..^*'tl 

■ 4iii,ilrill (^y-S (jjo_>.LjJI L^i_u_if> I (__jjl Iginiij 4_u__>LjJI 

(jj) _ >*»"■ -j i«_AjLa_Ll (j-a ~ujL_JI IjjjLaejj >«J (jj jjl JL_U_>VI (jl Jj) ^"^j _ux_>_UI fLa_Lc I Jj 

. . * . 

(j_C -jL-LC ju->Jl 4 ii-tn-rl *M-iL_Ls jL-I->VI w ^ * '■ (jl (jSL<u-_ I ■*-_■! __, i jnitl J *— *' 1 1 (jj- _j-JI I J-4 

4jujlh> UaLjul jLo__>VI w t- . *■ _jL_-VI _j«W« i (^jj. .(j-_j)ji__.j i ljii«"i L_J-_ 4_ajjJ_u »L__iVI Jjl-u 4JI 

i«J 111 li iL Jjjjjl ljJ-*J (_rJ-*- < -r l J^-*N (jjj- 1 *. ( <1 -_^J--j lSj-*-' LL_-Ij i4JVL __Jjuj <UjVI (jja 

JoLlujjiI (^yjj (jjnjL jLa__VI (jl _j___>jJLl (jja I jl -<* A ^ -_*>■ . al .^."Cl ^j_j_>Jl_L«j (jl_> (jl L- i_*jj 
* _ 

(j[ .LoLoj SjK /iJI L^j l ■ '" (___Jl Iginiij 3j-LJL l-jLLuJI (j_- 3 ■*-_— ■-^■tl 3_ ■ .,„tl __iL_^Li____VI 

** . . « 

-*i_li.->j)j -_< . L*L_j . (_t_-jj_o jj_l jLa__VI tVjp_ (j| jjaj j_jJ__JL . L-_>- jjjlj)___> r I ni«* jL_i_>VI 

.»L«I«JI __..<<: (ji-l L_lJij) .L-jL*-l"i"lllVI .jL_>,_-ll 
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dJjJLoJ I cujjj ij gjjxoAJ I 
(computation) cj! MniVill tejjut^l Jj_-__u_)I L- i4±j_m 4___,(jry__-_>jl (j_____- L __i 

Luj . L-L[ -j_j_jI_1 4 j ii j'*' 4j_jj (~l^L"-j-I (jj^ jlnill (j-« _)**»■■■" i ui i_<j_JLJIj jL__-S"l L^j__-cu (___]! 
I '■'■■■■'-■ ..*■! .j...-_".tl ojjb jj__ JjjJ.1 |«___u Lijlj i -JJ J-*J Lsjj i__ -l-j- ^J.1 JJJ i «-»"■. 3jJo (jl 
4___. CjI j Jl_^__jl i_Ui 4jL>-I (jjSu (j' J '""*•* I (j-« j»L__J L__-L**__l p j - ■ — •"■ 4j ii j'*' ___i jJojJI 
j_i-J1 (____, 4jjJ_. J_fc -tjl ,___) t^yi ^«__l (j[ i«-i«* VI --___ <__Ji _) ii **•" ■ " (_jjJl 4J3 jLiJI CjljL>oyL 

VI L$__- __.j__i V ^yjJl jjl u-jl^ (jj« i_ljL>JI I_l_> (jLa (jJJ i -_«j i<"_-xJl (jjo cjMj>.jJ. «*uL^__l-I 

__-j LiiSJj i4_ui,l ■ ■jl"'lt _,-*■_; j ■*:■"■ II > . j^j-JI (jji ^(jjii J_" lj-jjl! LlSjJ Loj 4j-iS/I j-«Vlj . JjIoII 

- - - - % 

I j__i i^JjLjj * L_____cl t^yji J_" Jjij ^L"»-- *_*l . -. jJI j_-_j (___>JI l__l_JI j»Lj_t 4j_-u_> _j__. L-u_i __)jj«_ V 

* * * 

. I fl I 1 ■* 4_L_U_1 (j_- I - . - I *. , i *j • | ^cJjlL) I -*" ■ ' — ■** L__S JjC 

* \ - •* 

i__u£ 4 K ni a J_w (jl . I ■ . (jrt-iJJ L-jj i4j__i (ju__s_-JI JJj-- *j) 4jl __Ji (jja j__TVI 

L * - ** . . * 

LilLuk (__Jj '< j II jjL-.*.tl 4 K ,*:. r. (__jkj iLaj__c j_->l 4jjj-_- 4.K mi- j, J__jjj-- ^LS—j-^Ij JjJL-JI |*J__u 

* * 1 

(jl_ ijJjJI __L_ui_j Jjj-s-j <Lj_-u£ (__Aj i«"_1j|-i-1,I J-_C "LjJLjJI 4_l_l1VI JjLu_- (jj« _>J--I 4JL__a 

(j_u (jj« ,2jVjJI i__jj_>- J____> _u___Jl jJL t^yji (__Jl 4_»__i_ 4___j3j$ I U j i iii L_jj_i (DNA) 4jI 
j*J U5^- l)' 4 il •*■*"■■ "I j_- 4_ll_>UI "__J__II '-■lj*...ll ^.i) 4jjIj_jJ! _jL»_jVI (j-« 3 j I „* i » 1 1 u_jj jJl 

JJLjJ S(j j^ 4j_U_ (_*-3j l__U-* (j-Jj . *i ■ ■■ - (jJiJ 4-1 •(_-**- (jjl—" (j*J->J ■*■! -jl-*.ll ^yt 4l ,^.A_ 4_1JL4_>_J9 

(J}LL-J __Lc Jjuj La J Jl_u Ij_1_xj> I JjJ_>J 4ui*>jl 4.1 1 ii"i i n .ljJ-«o JM-i- (jj« Jjulj V CjLuj>JI _)! 

, L_J j ' '"'l l ^j_Ly_J (^J__tJ 4 *l — 1 | l dJL— • (_r_— J ■*■!" I l * _yjj___ _ ■! — - l l 4^ i ■ ^__J LjO **_*-* t_H~ ^ i t i . .. — I f ^l . | f 

UJjj" "_)"""-"' ^ 'r^i J*^L_- (jj« __J j (Jjl-j JLjII Jjj-l- (___- (__L_j_>JI (jj^£__l! j j_>o _.!" -jLu_>JL_ 
•* * 

(jLi-JI (Jv_L_j _)L_-VI (_j___j (__-_j .S.lat- <L_jj__u (_r**JI (jjL-JI __Lc 4__u_ ,*!*.> ir (j_jL«j _*jjl 
-> j-_> (j-Jj .^L__ill ■ *>j — *'j '■» ioL_j_>JI 4j_ 9_jj Cjjlii L_C 4 Al~, „ ~_LijJI (jl (J-Ljujj i ____ LjjjJJ 
..>»«- __>• (jjLl) ~rLjjy 4jj__-«yi -jl_- ij-sll J i" i n_j i.jLc L/jj j jTill (j_L<u 4njll 

4 ji - i*-) S-aLc _jL__ilj__)V j j flin"i _AjLuj_L 4jI _)[ _JjJI CjI njl«" __J[ jJ_i_Jl Lj, I j iij Luj 

_ * 

_____ .LkJuuj -J^eJI JjS LilJjj [Jji-\ Lj"*>L-- (j-_o La LjLcj iL^jLujj L>L_-JI (1-u _UL__JI _>i_ 
' -_ < ~~" . Jl__l- J_"Ll_> »I_u I ***■*'_;; Ljj L-^Lc Jj_- 4-i_____JI i_jl___l j__)VI LD -_JJ*> i4 jiniiill 4JL-JI 

" * _ _ 

_____ . L__ul . ,3 i U *t*i Lojj "LaLJI 4jjl__t,l -___ (jl JSVI ____ ^_ii*i L_j[ ,4ni II __L1_ -_- C__)V J-L-u 

.^jjju-jl 4JL>JI 



^1«"ill 3 J_-J-a 4jjJ_u LD 4-_ JL_j (jl _)__<u jl_>_ll_ |«____l J*i «i*i j Lajj i__Jj (j-o --_LjJI __Lc 
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\Jg'UI\JnQ)l 

4jL<p .^jjiij ^«iiitl (_jj3 (jjjo j -r i a . LaLu . (jrtJjLdl "^..^llj hLjAjJI £jjl (jl l-jLjjI 

ji ^UoSyi jl i>-<'i«lVI ^ ^^IjS/LS .4j*j") ^JjJ 4jl».Lo 4laj«JI 4i3jjJ.I <-.-»■ ;,X\ tLr Ja\S\ qj21\ 

" ' ' 

jjaa <-iiiijl iajjjl <jl j\jjl>JI ^«itjJI |«lc LJJ JjJL <jl l_l3cj .^Ljj^aJI 'I ■^>'«VI ^jJa JUI ^pilj 

<_jLaj£L»JI ^yji 4_LJoj __Jc — <jjLLsejvaVI (j-aji- jjC — (J-jL jL-aj JlvL>. (jj» Lkjlj^.1 (4~j 3 jjL». 

.(^Luijyi LJjL>- — "ljjLI-—- (jjJJ 4joLuijj — iajjidLa . ( j..C«ll _^l<» Jj .3j_^L«J,l 

^ Ljj^LJLS 4ju>Lxj (^jiiJJI s _b_J : ( Alison Gopnik) t * l_> *i t^>. <j jnntl 
(jjjjl 4j£I jjVI ,>jJjJI (j-3lt! i<ii^iV*iU JjIjI (jj»j i jL_JoVI ^cLu JL«^4jJ,Lc "juljj i^jJSjjj 

i-ii -lCtl <~iiill ,4w4jJl~JI 4_ ^ ...1*11 *>1 <C i'i tl Jjk. __lc 3 JlcLuJ.1 j t 'H (j-l-j joJjl! (j*C aj c__j_i 'j-Lu 

l_3jj\_Ll- jjjuI 4SjLiuj (Words. Thoughts and Theories) "oLj___Jlj jLsLaVl j 
The) "jLjJoS/I ^ajLu <__j£j £Li*_-Vlj jj_uJI :jlj>LI <___> <<JLc"j .(Andrew Meltzoff) 
4SjLiju (Scientist in the Crib: Minds. Brains. and How Children Learn 

.Ljsjj-Jjys jjjulj (Patricia Kuhl) jj_" LuiujjL 
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oUllqx>JI ojluj o^JJJ-aAJ I 



(jj-_J La 3jLc — (_jJjVI 3j-«JJ (jmiill (dc (jj-_-jJU (jjjJl (jjj-u-LjJI L-jjLL-Jl L>-Li) 

4cL_) (jjlJ-JLj («_g-3 .(Agiuiiil (__--> _\_>JJJ (^jJI JJiL JJtilill l?->-*V — j»Lc Jj-*-" (j^- 5 j^jj-, 4___IjjJI 

- I I * * * 

-_-___«_-- jl____l (j-« 4jj__a_*j Lo (_,Jl 4-)L-_-l t ij«^Jj-_C J_a_-j i__U-> Ij « I t"ti (jl (a-AjJJcj J_«VI j (jjijjjl 
(___uiljjJI J___-_-JI AjIjJj ^jpjj («__-lj_--l -S^-J ijj^J-J J-"J JJ-*A3 (*~ 1 L-_.I _>_« i^cLJI I JJk £j___jjja _)£. 
inhibitory) ikJai 2... — n _iLL___i.l (jx. -L-_jjj_8 oLjiTj jjjjj |ftjpLkjl (____)j (jja- jieJ 

l_ijUj (j^j >(Skinner) jm<,„ _,l j_iaj . (Pavlov) l_3j__.L ^y^j .(synapses 
• _ _ 

I j 1 1 <*>JJJ (jl (jj-J (j£-J .4_il"itll _t__ilj_«VI l_jI ii_i i i<-Vi __jj_-.lj i4_— -Cj-Uj 4_ilnil,l __C____-».VI (jnii ill 

jjju-. («_g__l__- _-_)J (jj-j-j-iej -«upl L-U j (jja Ij_luVIj Jj - fl * — L-jjLjl __ill _lL_-jiVI <__1c 4jj_»-I _,_[ 

* _ , 
_>J__. £j__aj Juu ^J I Jl__J (jL 

_ ^ 

-j-JJ-i L-jlj_u/j\j- L-]Li_-J '_, ■-*•* Jl-j-. JlL- £_-->jJI (_-1c J2.I 4-VjJ_l LJLs- ' jll I JU- JjLu-J 

___-lj (jjSLjjji Ju i Jl__- _"L jLcj- ijj--j (jJ(jjj intllj(_gjL>Jl (jj__JI > rui-Tii-t _(-_-_) («Jc (jl __lc Jj_> 

I jj i_i ) (j_a i -Lcj i" a (j_jJ_j_o _>_« jLSLalj 3j^°J .-.li»t ,°:'<l (j-u £_v_e_Luij) i4jLj___j _,__) _j__c Jjl itl 
jju (jniiill ^J__. (jl^ Jj-jj uf j-i-l «jI_l_j . J___jl 4iini1'^j (___-)L_uJI (jl_-_jyi («Jcj (_-_IJ) i^ii ill cla->-VI (*___. 
,-____. 4_Lo (_,___. JJjJ La (Jjl_ «Ljl^c (__;jjl (jnrt ill («-L-J Ij-j__- 4j__.I j), I mmi ^JjJI (j-« 4_u_i (j^ , ,m 

,j_l__C J___/L_JI (jj__jl 4jl_jJ L-)J__ 

(Charles Darwin) (jjjjlj jJjL___ l_j___ ____s .l>_--JI -_Uj ^ 3 j_j1_-_jL_)j)1 __li: ___jl_. 

L gjl":18594-_Lujj,°;i;U (OntheOriginofSpecies)"^ljL.VI(J_-_.r\___;-yl_^(__^jji 

(jjiLuil (jlCjjnrt ill (<_ic ^jj-J i_--J__. •J-JJ--J 4o-__kl j-i-tl l_.L_cjV 4_>- j", li -i -_jVL_e-a .1 >t,_ill Jj__j__J.I (___£! 
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OglJliJjaAJI 

i__JJj Jjja i «'<. jls (jjjjlj jLSj • £J-*-JL ^j^ 3 «J-J--J J--J lSJJj^^' l_iLuj£VI jj_> -JyJ^- 
* "... 

L«V ^ J_i_) I I « -i tj i <*l" i t 1 ^ A ^ a! ....... j| t * . .. I I ^ Q/t \ (j_4 * J j ' ^ . -». 1 --- 1 1 4j I^ jC .« _i A _-/... > j 

*" J» ' l"/Tl\ 

J___al :Lu_> dni>.V (jruLj^ (jii j___jJI I jljjj ^yjijj (jl (jjjjl-s JjL>- • (Locke) <__JjJ L^j f*j->L___ 
The Descent of man and Selection in Relation to) "(_.iui-»,ll ^Liejj^lj jLj)/! 
. L £j_>.S.I oljljjjJlj j ■ 1 1 __ru ■■■■•■'ti i_a>Li>.VI ^jjjJ 4JjL-__> <uJqjl« ^(jL? (jjJlj i(Sex 
The Expression of the) "oLlj^ljjLj)*! ^jJ <-____]_. IjjJI ^ jj.rJl" iiu^ l_1!_. juuj 

jcJju (jrt «1*^1,1 (_J jJ 3jjj£i AjJUkLi £jjuj jljL ^jjl .(Emotions in Man and Animals 

The) " lV ___l_jI ^ i^jLua" (William James) oj^j* r«LJj jJl> . 1890 ii^ 
(j^jjj ■ jj.^ j-^-^- ol j 4_.-j_.ii_> 3 jJai Jjju (jjJl (Principles of Psychology 

LijL-b C-jjK i LL-U jjLim) _>L>_il (j>"J 4 niiii <____]_>jJl .(j-_>JI i__JJ_) ___3 f«l_JI 4_Jt Jj__-J L Jj___l 
^■■■i «tl ««___ ,____. 3j_j~u.ii-> JJ— ■ SJljSL-U -Ji «uj ^jjl .(SigmundFreud) JUJj-S JU J - IT-j l l l jL_cl 

er- 9 jj-y Lujj .4JL___jVI ^jJjJI ^r* j i'inl .1 «j_jL" t*«--j <(_-jjj-*--JI l£j±>---' *'j-- ' -^LU 

Jjljl r»-LJ[ .l_!I_ (__J_. J. 1 r.tt.U~,a jjjj JliuSj .3..L-JI (jj- jLS 4_>.j_«___>j 4___uL_>.j (jjSLcJI 4____>l 
jjmi.U (Interpretation of Dreams) jj,,„-~" ajLS L^ J^lJ ^l oLJSJI 

ljl£_4 I Ajl 1^"* I (j^ j 4_i i i» j 4jJL> (j__: 3jLi_. ^1>. J^ (jl (jr_-iJJ .4jijjJ_-JI ejjt ilr-»"> J-jil 4jlj 

f«J___ (j--3 J"i «i"i U 4_ajL_b) ^-uij < -.l (^-bc-iJl JJj)>3 j_aLjj -r_JJ C_jK J-_U . I .".U*j ^^ja |_^j_->ej I oj '« Ij Jjeji 
.(jii«ij-»-J (jJJjl J Ja-L I JL>. jjj_> JS-j-dJ ,3--__J (4jjjj_j!_MJI lL>1 jlmll JcL-J (__----. r«jl-3 JL9.J-4 i^J-ic 

CJ^/L)-J.I (ji-. VI ■ ^ A '« <j Vjjj-_-) jjjiAjJI pl«* jL_> ililJ-. CjJj (_-_!) I 4jUI Cjlj '< mll JM-X 

(jj*j . Lic. (jji^j (jV (__, 1 1 uj (j-" 'ti ^dii (jK .(^j-uijJI «L>-VI r<diij -i a ...t<il Ljm Vj .|_$j_>-VI 

___3 ( _ 7 __jj_«VI (j-" 'tl («J-C (__ii-. ■*■ '« ij * (____!) I 4_Tj_->Jl (^J-J 'Sj-Tjl ...tl 4£jj>J| 4jjLeJ.I ejjt ---->l--j 
" . * i 

p l«- Jjb (J " " ' ^l p l«- (jL JjLilJI (J -I ■■ 1— J-J^jOjO 4_i___L__lj *) jCjl ' "tl _j *-^j "■ . (jJJ_i!___J I (jj_djl 

* * , • «_ 

4j_a^Li . 'tjl ...tl jljj , Lij____>jj5 4___luIj_> (j-Lu (_5 jJI J_* »JL>-j jukLULl . 'tjl "tl (jl - 4aJ__L_Jl 3L>JI 

^ljj^l ' -«l*^. ' j-.La 4j n j*? ^yja ^£_)L_-- , l i~ i nj c___^_l>-l J->-J-> V 4jlj .««>lt"iH 4-rj" > j__b Ljj_-ij 

pU*. II I *>(_ . ((jljidjl JjL_La _>(____> jjiuJI ) 
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(_—ll J_ J -' J_~ (_jl — l_U j £>.jjj i_-j>.l __Ljjj_j —jjjjjl L*£ j»JjJI 4_<jl ■■■'! __jjjjl 
Ij -r -L jj _>£. ,___J| 2 JJJ--II 5 j -y ^ i t , I __l jL>oVI rA-ij-J .__L__>j__ll 0 juk ___>. lLjjjj 

(jl j__JL_ 4_J_LiJI jj_. _jLIjj_JI _"jj 4ji_*JI <_iljJL_ll jL_»-V 3 J-i_Lo _jj-— _>-*■ ^jLic) (___s_JI 
<£j_>Jl Loi .jjSuJI 3__l JJj 4l__JI _jl j 4j_Lll CjL-I (jjo Jji_ _J__ V[ j*— *J (*J i (_-__jJI J 

SIjtt 11 Lujj_L- *>I_i1->J ->Jl_j _;jJl ^ljjyi (jjiiill ^___ _-j_i f*"J--' (jJtijJI r* *** _-- SjljLmJI 

jl i4jj__ll itjjll *L>JljJ,l Cjlj&iaLjjj jjjajjet (j^o — Ij>-Jj« jL>JI J_> L_> — t_JJ jj i4ai_jjl 

___ __n j ■ -.*■«! 4__l_>_ _>-Jj < j-uSLi L-L>_ j__>l (___3_JI -_«Lj_JI I ju» _i_> 5^ ..^.tl .-■!< . .^.il 
4__L_> 4jj_> LIjjJ (j-tj I jlSL&j .djjjj^uj <_jj__L>Jl ,_1_ Lgi3.jLxj (j5Lcj (__ll _jVL-_II ____ jjj£ 

<__l_i__j 4__JI (CJjj3j »iL__VI ____ lJSjJuJIj __1VjujjiVI j_.<-*,~.1Ij »*.jU,°:,II . ..I Jj__ _jL_jVI (jj« 
4j».jJLi Ojj-a-tl LjjLlalj * j-^^Mlj jjjljjlj 0 -„'.^-tl . <ljl,„llj __Jolj_JI _>_Jj i"j_l jJI JK nii 

._-jjj__JI (j___ll <<__. JjjO 4 jnjjl-»"ill _jVL-_U __ll 5juj£ 

Jjj*) (jj« (jujj j ._*j__VI __VL-_ll *_« jjlj_Ul J_,L_Jl j_>(j_jjjJI ■ ■ • ■ -Hj . j _ «*j I j_t> J_ I ju 

Jjji 4___}_) (j^o , JLseJI | j__ ~"J— ~ (jjo eLv IjjjLj (jj__ill <<__- j__jl j— -I (jjo I ■ *--■ (jl 4 \ 1 , 1 1 

^j^l^j^jljLii^j.^JerryPodor) jjjji^j^j (Daniel Dennett) <-.j'j_ Jjjjb 
(jjij <(Robert Trivers) jj-yj_ «*jjjjjj (William Hamilton) (jj_L»L_> j»LJj Ji- 
(Noam Chomsky) ■■■.<_'■•* j»j_j_;j__.i _,i l_<jj Vj ,_ruj_Jj_n^jJjjjj__ij_rtj^ 

. <ljl ...II» (__Lc 1959 4jOJJ__ (jL_ jl i(jmi ill |«J_. JL-cjO (__ (jj^jjjl tLjjJI j_?l (j^o 

.4j_ji_jl *_: j__j *___,_, 4jj_^ jn<,„ -___j ^ jji ( Yerbal Behavior) «^hniil 



(«Jj-J (jnnill j«J_. (jjO *>_i , — ,-.^.-,11 (ju j>| nl A*MJ "jjjII t_i *>___! I (j^o * J__lj C_ 
^ _. — jJLl _)L 4jJjjj! jjl 3j__JI JjJ_ __«Ljj 3ja>.VI — jljimll (___ .(-jjMiill <ila>.VI 
i njCi lIiLJju— > l.lj-w 4jljJ_t j»jj- (j---aj (4J (jjoj i_,«j it- t—iLiejjl 4 jl nf J*>—w (j^o L__ — jj-l _*jj*- 
_jVL__jo (j___j __3 JjL>. jLjj» (jjiJ I ijnj J— »J i_j__uJJ L___lj I j_fc JJUj Luj .i_ij__ll C jl jl nt 1 J-jlj 

U5i-" ui ur* ---i _;i _;j___jJl _JIjjVI jL-e_o ___ _ni_LJI jj»Lj_j (*J .<__l jjVI ____ill ^___ 

»Ji*iiill (jJl >*•(_!, l-r— -1 1 __ll jJajj i_;j_v.VI (jnnill r— Lt — jVL*_« (__ jj-Jj i jLjjO 4jJjJI i_-JLdJ -jL__j 

«(_cL_v>-Vt (iLp-VI ^ic» l_iI— ? jju_> Loj_jl- .LjjjiLjjji l ^ ■* « jl L>- jL_ jl _jV jj_ .jL__.L 
jj.u-.i _••■_■ .-.siji-.^ ,1975 "J__ (E. O. Wilson) _>j_Jj .«ji .^y (Sociobiology) 
_>_jj .jij_>- ">l l_Ij__j__ii _j_)_c ij_jyij (J j-->jij _)ijjL_i_;_jVL«(_i__^j__iji j__ji 
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4u_1 JJ*">"I j»jl»Jl (j-U *_'"'""' J-_- J-*") ^yjjjiiill _)..' ill ^lc — ■ juji. (_ r __>LJ.I .Intll JjL>- 

(LedaCosmides) (joijluu-j^ IjlJ jlla1(>a*L»k.^jj (^j.-i.ni ^L-*.*! <^jSj__aL~i.l 
.IjLjL L~jL_ «___• Lujj-uJL. <*_«_>. _>» ( John Tooby) (__gj_ (jj*.j 



— -j-«Lj_Jl (jK jj* _j_« 4 ~m itl __L>-j-_-I.I _j_a lju!-> (jl 

_).- ' ill <*ic __ _*i— *_» (j_s J ■""■ ■ ■■ A jLa— <_>* jj J_u _)l Ji\i> U (j_s 4jl 4_>-j jj I Jul j_u9 *2*JJ-~< _^ 4 iniii 
_)L (__>JJ (jljJ-JI (jV j -»jjl" <"_"jL__4 __j_jj__l)I _>___JI joic (jj_Ljj_, i4_jj*il 4-u- (jj mn-sll 
u-u-uil pj - .->*tlj Lj__jVI 5 j-J.1 __ljL_cl ____ljj V ' ill ^lc _jVl_»_a (j_9 J__l VL-e_» L_lLi_> 

L<_*> L~L«j i r j — " *l ■ L~Li__kl Ji>l (j_ujj »!_<___ Ljj l_I1_u_ (jj_Lu_ ( ?,_____- _>-_u ^_lc jj_I ) . Lajucj 

i_jljL_— c.1 (jl ^ »j (j_— Ij i ^ jjjjjJ I _JJJ_>. jl -«JLI J__C 4j__j_LI UL-jj-I (jjj^». _"_>*■' L_)Li_b (jl 

_).."'' II ^ic 4_uiljJ ___3 -Jj *>U J J___u_*> ljfl illj L_>l_____*_'l ^cic lllljl wf I L__iL>. __J[ i 3 JJ_»-JjJ <J ni ill 

.l_U j juu Jj_> j-jj- ijj-L" (jJ 

-_- i>J_>JJ <0 Lc_ 4_>_j_j iSj-l-S -»ljJ __-" ___cl 4jj_Ul 4_Lui (j_ iii<i-»»ll _>j__i (""--_ _jj_Ljj_i 
_>J_*Jl 4jl-L>JI l-ijLL. L__> (jtyul» «Lu/ljjj - Ljui_j (jmi ill fdc ^^lc . l _~j_-_'l oVL_til 
4jIjj (__ic — 4_"jl_u__~ J_"*-'l (__ic — _jjj_-LII j-u-aJ ij-JJ Juu LajJ (j-Llj .<tl___ajJl _jIj__"JIj 

i(jl_< I i*"-j~- 4_l j jj. JiuJI (jL — --L— _L__cl -J~l_u (j-uJ ij^ljj*-*! ■ *■ i~ -» - (__ic _<~j_>u (_-jJI __ij_-jJL 

i j_uJI (___" - Al*. - » « J_.|j_« (jjjJcuj i_JJ jL-t («_*J .4ui-_JI 4_t__j*- , l <ij__j (__II jJ___J 4-jj_i_ Jj 

, -I ,'<*, a_,._, .u 4_ujj__~ __J jj i L.j_ycj >L-)L_LfljJI (j__i oLa^l-i-^lj i4j1_uJI l> _>Ij_<i*_'I J___i'lj 

(__lll (jjjlu-JJ 4 nnilL jLulII j-JjJI JA 3>LII (__j~ |_jjjJI I J-*J .Ltpljlor j <~Lii_uJI Sl_u>jl 4jjj 
(jmiill (<_Lc Jjjs SjiwjJI (jjjLil (___" Lcjjjji j_£>l jji<-ijiii 4_-vJj il_IIjjVIj <>j_)ljJl JjsUjj 

.4 j 1*1 V nitl (j_u_j <«Jcj (_jfl <i"->-*- , l 

-i.^y.-M» -ULjjJI __VL_UI ji_-i c-jL- (__~JI . ( __fl'vL>.VI JjuJIj j£-JI 4_u,Ijj 'm_u Jj.*L 

J--»' (__-" (jJJjlj Juji" •_)" ' J>J (_>-Jl)' j (jlS 1 l_jH__-I (J~~l- C-jI_> LjJjI 4__j__>JIj .,__,iii<iill 

" . <( 

_>» I i"i i< » (j-j-iuJl cL. jJI (___) 4_-Lc SjLj L*jI_l_c.L 3jjl mi)'l j!>L>.'_"| j_ __J[ (jL__VI 

( __3>L>.S , | i_Jji_JI ^Jgiia jJJ-a-J -_l iiijIjJI (jja 1__~ *>!__,'_' 3j -Ul.ll JL__*_*I Jjjj __ic __j)l in*ll 
4j C_jL--~ (j-uu». l_ol .<\jj_j__3j_aj -JjLc 4-ijjU_i 42ju__j (j-L<u (_~jJI (___>*>L>-*2 , | (jljjjl j-j^iiaj 

^l SjL!__aJl(__>.lj_Jl(ji^j.(Principles) .11" ^j -.< •<» !_•«- ^v>i \ ~ - jj^-uj^j 

LjJI jrt*i<ij (__ill <«j-L-IIj J_«l>JI_> 4_^L__>.*_'I jjl j_JI 4_"L->V 4-ttJ-j JjJ~b-~ 4_uL__jyi 4juJ-JI jjju 
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aiiiLoJI ahi)\jQjxLah}\ 

«u c_jl___ . (Alfred Russell Wallace) (_y.vijja_.ij juj__ji .(jjjji- j__-l-_- Lat . ( jljj_»ji 

l_i1 V~iVI 4jjJ__i (j_--_Ju 4jI j J_-_j «J_J>-_J j-_J _$j mh II jl_uVI (jl lJjj (jK jl_ i4_J_j j-_u 4_£>-j 
iStjII (jL- — ,j_>_>.VIj jl_jVI JJ>-J jL__> . Laj-iC .^j-ijJI J___ll (__ic I _j~j_U" ___i_- (j_« (_,tjjl-|ll 
.(__pjj__LII (jniiill ^oJLaJ "L)jjjeJ.I 4j iJ-iiill (j__ujj-5_Jlj 4j__u_>L_JI _-ic lj-->- I ^ 

VjU IjjjijSi' Jj ij_«VI I ju- (jc Lujji 4ji>jgfl"ll ( j.._ill -j_c -c__>L__ JjjijI J t_fl nij V L4JJ __)->-lj 
JUC ..^.-11 j_£_»__| j-L-JI -tjj mmHj (jlj___ll JUC ol__l_J.I ^«Jju <* j ■ *-*_) I 3 JuJLC <__LcLui l_U j (j_a 
(___" 3ju->JI 4 j ojltlll <__~__|l (jl Jjkjjl (j_«J .J n ill (jjinj jcic JJ- (_, inin-rl jl~~"» o[ -^jL-u-UjJI 
(jja ju-H (olj^jjjjjj l_i jL-eJLl (jja JuJl»JLi ,_yl__»_j J_~t>» JJkj) 4j_UI p 1 1" I 4_-Lj_- jj^j jL-eJ.1 I juk 
(jc 4 ijt - 4-ri.->L. j_-__l_i_- jLa__VI (__. jJ j j i <~i_l i iij*) it <_)) (__^_>L>.VI j) o ill L-Oj-aj _-jJ1 4_>,L__t,l 

• ( ^O^-iji-u w * A p . ^ 1 1 _» _____ jJJp L__t__ij 1-L__>JIj «_-ljj_— Jl 

V l__iV V .4j __ul__JI 1 i"i' a j-_- <__>-J-« (_9>L>.Vl Jo-LlLi Ui\ iiV"iiiiVl-~ . LL_ Sj_«Ij_« J->-J- V 

« « « 

.3 JuJLui - j' "* 4 j n <rl CjI j (___9.vLi.VI j « ill 4___l jJ (jl 4ji-i_L>Jlj .4jjjiIj Ju ^--JjP 

« « « 

(jjjj>j)-_uj. I -^fl~iTr U jljjjlj . 4_>JL__> -____!" Lq_-_>VjI (jl 'j mi ij i *ij*i 4_)jj_- (jljuju (jljjVL_ 

jH__j i<L-Lc L-iljCjJI t>_L_> JJuJ .~tJL-_> (_ju>> ^ < i'^' '"l (_juCj ^jl«" (j_«) 4-__iL_JI 4u_u (Qjt** i" (jjJujj 

4_)j__a juju (j-»--L_ lj_L_>j) .(___> _vL>.lj -JL__> j_k Lt ^jj* 'tl i__uj-__ll __1_- j_J_JLi (jjiLUI l_3_>L_>.I 

jl 4_iai_JI 4_ujij__-J?I luL-JVI jl_l Ly -.jL__-VL. luj-__JI j___u Jj- : Ju_^L__JI t»ju_ (jc 4jL>.yi 
jL___Vl c^l.i_.[j*ijji \.<j -jLoj-Jls-I ."(jljjS?! (^_j_i_j(jl JL_--Vl 4-r\i^A^yt Jj-j) Si nitll j-Miil 

*)^_4__oLtjj) ^_j"-».j_al _____ -jL___>JI ___J 

4j__s_j__JI jjjL__JI ^.jS-lji 1-4-4 («-CjJI (_-ic 4___ji VI t» j__> (j-a (__,! (___c4jL>.yi t_3 jj_i _* (j_-J 
4-3jj_j La J_^ (j_-Jj) '_j* ■*"""' (jc 3jjL__JI oLLm-cjJI _j___j l-ILL-) .4jjj)jj iil"ll 4jjl_L>.yi l_j _jvL_a_J.lj) 

^n'i ij _j_4-- (j_>JL__> l__pj)-vj (j_* L_)jj^l (jl_»JL__i (jlj)jl (« 4 \i \t ij (jj jJl jLil- _*l (jl jj- (j_i_---'l (__-is 

(jLa_J jl 4_j»L«JLl frj)-ui (___L_J --_>L__JI (jli>l »lj) i n'4 . 1 j-A (jiijii*) > iij*i Ij-l_? ^-j}j -^j .(jl->Jl--i (jlj)jl 

___c _j "< - *'" L« I_JLc (jj_)jVI L)L___- (jLa i«L)_*l __Jl_*c-_ jj ■*****■ j*- 1 -*^ jl ^L____JI jl cjIj_v__J.I 
« — • 

(jjjjl Ju (___c 4_____J_3 .4j__ujJI jlll _j-« 3 j__U_JI t»j_4 (jj)--) _4JJ .i .innl l l_9 jju V L_.(jl_).jVjVI 

* * * • « 

LjIjj 4jj)~i4 4j___> (jj)->u (jl (j__«J _}l .4jjljJu_ ju-il jVj)_'l J-_»u J-3 JlHI Jjjjji (j__c (j_ujlj)___ 
(j-« (jj)--i -4JJJ) .1 Jul I jiTilj (jlj) ___>. JiiUII 4_uljJ__j) (jJJ^J-*! 4jjlj)J__ (j_u 4_)"M-C j_j)_u < " « _ ■ •»• J 
________ j) .t>j_al __Jj) (__TjJ L__u_j) I j ■^*'- jcja-j-M (____. j-uj (_-jljJL*Jl JnlilLa .-ujjI (_-ic JiiUII jujb 
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\JgUl\JjQjiJI 

. j J_-_jJI I Juk (__-_) IjJJ 1 . ' * _ '"« «> JcL_G JJ->-J - J-L^J Lj . J-u-ej j[ i L_ajl _t"j->-l , -iVl -!*,-. I 

jjjj___JI 5jL_>L__a jL_*_' <* ■ *-j ■«*■ ■ ■■ » <Ll_Ij_ jj * • *"•*_ >_j-~~ jjij <_tL_JJ «jl^J (___jL_? cLijl 

jjic Jl*j |*j i4j__«Lj-JI <__-" r«J-J («^JjJ (jjjj_i_-ll "_U-L__« CjljLc J;L-t__j j«J i,jj_-l j-« 570^ 
jL__--'L_i .<L_jL_J,I __Jjj_ijJ,Ij (jr_----L"Jlj <LjjljJu_!lj Jj M-i-r*ill l_jL-»jj (j_Lx_J -iflir-i-__. j<u __ilj_Lui 
— (J\___il j_i_i" — IjJLo i<LuijjJ,l Jjjj L« 3j_-S (_-_) «UjaLcuJI -t_«ljjjl (jjd Ijjj^ (jjJukLuij IjjL- (jJ jJI 

* * * * 

I jjl£ (jJ jJI Jl AUVI ^yi Jjjl -Ujljjuu ' ■*j i (Jjal <L>-j_Li (j_"»J_Jlj i(_y_cl CjL-»j_, (jj""*-" (___JI_ 

4-uiI jmiII (j_al ij-»<) I jjjjjjjl (j^-ij lij .<LuiJ jj,l J-l3 Lo 4_-»j_« (_-_) <___U-tl -£_«ljj (j_« I j-l_- jj-L&Liu 

|CJ (j-«J 4 4_u__ i *ii»,ll -^joljjj i d Jj> 4 j « jl«*ill -£_aljjJl_) i4 n jl miII 3j___JI I Jix>. -r i „ n (_y-JI 

.__jl_J| . rt;, rt |l jjj. Jj_9**.l j JjS"l . n'f ,^.11 (> jliSyi LIllc 

* * *■ » 

I j j ■ ■■ **■ l_JL_-> <jL> -_. ■* lj " Jj_) (j^a i__l jjcl jjj-ojJI (_____ (_ J -C.L_-Jl t j_>JI (____ i_fjljJJ ~Lll JJC 

(jjjjlj_4 4 niaLkJl (jjji (__-_) jL___*_'l (J--l*J (jl l_3jju Ljjl (jjiJj **_fl .l_J_J[ IjJ_-_ijj (_,_jl -tjLlilJ j_«-l 

i<U_»LjJI (jj j T J OJ"J-*"'j" i-_lLljj-»tl <__-eJ p J ""'*.'_* •Jj"-""-"" 4 l< " l, . 1 J '-"J-i-- (j- 9 J- L -'' ' '■'«II 

.L_Jj, I _>l nij ^yjjl 4^Jjj-i__tl -f_alj_JI -LuiljjJI p d"l- (jjjJI jLjJoVI jL_vl JL_J ,__Jj ^l Loj 

^-i iiio Mi ^Lui -t_vj*j'l (_j_Lc. (jjjutl iIh i ii 4;jj_"LaJI jjjci^Ij 3^lj_llL (j_L«JjJ.I jl (j*3j_L-J[La 
t-j i(Mister Rogers' Neighborhood) "jj->-jj j*n.n jlj*"j (Sesame Street) 

4_uvljjJI 4_LC ~ ■ -~ _L3 La (jLs I jtSjkJ . <Loj-u- j_-Ijj 5 , 1 itil mi a ^l (jjjjljjmjl jL_Jo*_'l Jj-«j (Jn_- 
jLilolj i(j(__jljjuc. (j_v_4Jklj_a lj_*_Luaj (j^ (jjlj <|J (_j\_uljJmJI <Lu/jjJ,l Jj-i La jLaJol jl <lLI ih njj-& 
(jjo — ljL*J iS^lj-oJL (j\_«Jjji» (j^jtL4ilj_is lj — ■ ■ '-j (j^ jj 1 j <i j 3? IjHJL (JajlJjJI "LuijJlII Jj-i La 
.4j 4-3 ^>Lc (_ijl (jjjjiil"ill (jjSu JL9j i JUaj (j-«j _lLo <L9jju j_«I — Jj JL>. 

(jjo Jyj-» (_yJ[ *'-*•"' ^ Lijl ' _ - a l_3jju Ljjl Jjj-ll "L-ojLi. .jjl jj J j ^ I" 1 1 J*J jl 

Llll ir-tlr-IT-"!! ,___9 J<LC (j-O j-**-ll L«-<1 , 1 j li"l i n"l (__2 jL».*-' I J « lll 4jjJ_U ^l^ Jj U L-lLuiljjJI 

(J __)>Li.VI j«ill <L__jIaj ^\ 4_^L-ej (jjej .»jMi'fll 4jjJajj (^ljj^l (jniiill -iLc Ujmi *-j i L -ji.*-'l 
I i i^ <ij ■UVa lAJLlc .(^IjJ^/I j_3-UIj (_£jjlLII j_uJL <L_->L>JI 1 '"Ijj k *'l (_i*j->-aJI islj-JI ____£. 

.-_LLIj <■___■ _■ ■■•II LL-_-~J Jj " « " J^-uli (jtJ-L-ajj (jl 

-Jij_u-9 i(j*-'l (__,-->- j mi i"iina Ll S4 1 1 n 1, 1 4-i_ui (jU-L»_>JI J *M->- 4jjj_lJJI tf-Li. (_yJl J_oj" i i n Jjk 

(jLL-j «.-iijjjj . ,*il . --. .-_.*»*. 11 (ju ^jUl _■"■<* V I j_>lj_>JI l-jjjjj tL~jjjjij jj_>I (j .." * tl ^ic -t___i__u 
l_j M-v---U J-<- (_,-_ njj-ciin (_;-l1I j»jL_-JI _<-j-<i (jj_ JljV--JI (jSJ .jji. <L_- I-l*j iI-i_Caj i4_jiIjjJI 
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cUjjloJ I diuJ \jqnijoSL] I 

__,^ i ii «j_-j j»jju J__-l (j_a(j__i_s__Jll l_I1___ .ujlj-*- (1)J J (J---- 'Cr--J-' j' _-55A_-VI j___JI J_js i,J_-cVI 

.4_o}L» I ■■■■ij . j-iu 4jL_JJI «____ Liii ,j__j Vj . (Colin McGin) _r_-»--L- tj-yj-» -_»j..ilj nllj 

' (j-_£j LajJ . I^l^ ^_t-~..,.'i V iiL__1 t_Jl___ (jl JLiV . I _a ( _''* -^jL->*nii'l nLuil t_Jl___ (jl L__j 

I ir->l-_ I « ii-ij L_J (jV V .f^_j_ll __lc LjjjJLA 4__L_jj jjLatjj (__cjjlj (___M_-VI jiLill 4ijjU (jl ___) 
lj>__JI Jjjs (jaSu LajjJ .*L__VI i>j__ J_js f»^j_l (jja L_)L£ IjJLS i'll~ifl'i V LjV Jj iLiajsLc 

. Jjsl__JI j J__>L__jl |»___) JjL>_i ___ll 

(jC JjJLi Vj .V j»l 4xjxia 4_uL__d.l "jJajJl -■___ l_uL£ I j_ L» "ijSjjJt Jj i i 11 4_u _>-jJ 

» ~ » » 

(jjjj (jl lju (jVI ___-- |»jl3jJI __JI -*__»IjJI jL___VI (jSLtj .4___L>. (jj£j (jl J^sl __lc L»j_j t-j-ail 

■ 4-ycl o"i-»-I 4j_iL__ **■**■_■■ -*» ' (_~JjtjJ L_j-_ ■ -_■... Vj .(jjuijjt c- i 0 1 1~ l_jjL>. (jja £_l_>Ij_JI (jji *_--- __JI 

(j___lll ^ic l_'<<* (_)«-»irfi"niii ___ll "uLajJI JjljiJI (j_t __jjJl_- j»--"- J-* j»J___tl _-J_ jl ~ , "-)VI (j_ 
* * * 

(j_uaj ^cjc (__-____ (jl *_*)j~'i (jl ^ii i j VI .Ljj_- jJjj -l- jLicJ jjkj i 4 1 j n 1 1 _}____a_»Jl i_jlj i mll ___) 
__jjj l__j_ p Li_j_uj 1 JjJjjJIj J-aL— jjl (jja (j_a_i— jjj i4__iLt_JI -^JL-JJ i_rlji--JI ____>jj.l J 1 n" 1 11 1 1 

^L__jVI J__> I jtjk 1 3jjj_*tj.l «.L__VI (j-_ L_ljj_i La J_J 1 3 ■) J <_>■ (jM->-l _fj_ H I JUjJI (jr_J__U __aVL_i_l 

i^j^IjJL3___3 _r-i-ljJI (j-uilll t Laic. (j-a j_ljS J J-_ 4___)J .4jjtiUI 4_lL_*____JI ^J___- Jjl_j jJj-J _J jJl 
■ 4«jt- iVil Ijjj-. Ljjji/ (jji__u (____.! jnill jjiujlj J-UI JljJ*l _j-I[ ilr-jljJ^I 

CjIj___jVI (j__»j Liiij jia ,4___.ljl_ - Lcjl j - <__jl£ 4j_-_JI (jj_i_JI ^ic Jjlj_i(jl 4_Ll__kJI 

il_i !_____ VI («icj 4jjj_-JI pLj_u-UI (jc JjVI j-L-JI ___) _jjujl I j - t-> - «j 1 -jjLw 4j_u_L>JI 4jjJj__JI 

LjVjI i«j--"j 'U^J-?^' 4LoLl_j .^j__-ell Sjlj[ 4j iij^ t 4__juil (j_ui_JI ^iic CjULcjI (jl __>u 

j_> jl .jJoLiuj ^ljjkl (__ic _;j____ L^jj-jiI __-_j > Ljjjjju L-M-> Jlj___M (j 111--I (___. c_jL_i . ij-i jj~'i 1I1 i"j 

« * »> 

juVI __JI __Jj__> ' ^ ■ ■■ LiLL) (__j______*_ (____ j.l.1 j (jLL-j __ic 4J --jj ^ jJI »LcjVI JLUI Jj-i__ __1c 

-^jLUI 4__jj_M _rU(j_-j .t-Jj- 1 ! iliM-JI 4jlj__j, t _i)4_i_:ljj)/lj 4^LO>-VI olj_ulL 45jju (jl 

4___uL>JI 4-l_j_VIj 1 IjLjjj 4jL___>JI jL_J_>-'l ^IjljI jLJ__>-Ij i__jl jj_- " j ■ ■ j " j__ojJI -^L__-_ jl_Ij_i 

liKoj^jJI J^jJI^La__yi .-LpJI (j_-_-JjVI __LcL_J1 (^ J___Jlj,-VI <_ru 

(j-uuJI tLaic 4 lj -_i La ■ ' I • -» - j ,«J I jL_ ,4__j__u jjjljJ Ljjl JJ- 4»L_JI oVj_til aJJt (jL_j 4jjib 
VI l_LLc L__ .(_Uj 4jLi L.j .|_j_Jl -_Ljjj-J 1 4cjjj L-ujLjl jl JuLa) 1 'lliit-i 4jjj" 4j nj^ Jj__ 

. ___j_*_a LjjjI/ l-U (jjjj_u i<) A.I-t*iiiiJ _r___il jl 4-l_- j___liVI 

j__il Laic (jj^jin 4jl (__jkj 4 1 j n ll _r-_-a_— Jl _lilj___jl ___) _j___a__tl ^cjLtJ 4 1^1 ii*i< 4jJj 4_u 
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\JglJI\JjCLaJI 

'I l_IIj_VI Ji« l_VL-_« lfl'jtl.« Al ^pjl _jj_a_Jl __L_-L>_VI j jjl-ll j.-K' < I t 
l_1 j_l jJL. *L_iV1 ojuk ^ L-UJj .y5M*VI j__JI Ji- J_i i>.j ju Lw-- cj-- 1 ^VL>_U 

tjjb 4jj)j__> i_S-~a jjJlojj i__lj__L*tU n^j L«J 4 j.-iU II Li_JjLia ,___i 4_jj LJj--— . J-_c 4j nj^l 

. 4_l_— i I *l^ ^__* La j I JuL-j) lLj ^ *■ t 1 

LJjj <U _j4___ jji^j Jjj 2_l-L*j u »nill f_Lc _L_J :(Paill BloOm) fkjJL Jj^J 

<i**Jl Jbji _v sj-Jj (Steve Pinker) jliu ■ «.-.■■■ _J1 j__i,VL l__1 .>*iJlj 4__tl ___> 
jujj L- <U j__j .Jjj jjJ- Liu< 4j jb__V1 5j>.jj ljl~_- {yt jiio! j_-Ij .JL»_U I j_» ^Ja 4j_.I jjVI 

" "* I * . 

<__Jl .L_lL__cVI <«-L_J) 4jSTIj_VI ^jl-JljLliLjjj-Jlj^jiiiiill (<llr (_-—■<]! ~aj }L___) (>L_l*_- (j_. 

(How Children Learn the Meanings of Words) "_jL__JI ^L-j» jL__Vl ,*__j 
.(Bodies and Souls) "--Ijjij _L__J" l___V ^__j__^_ji l_jL__Ij 
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diLOoJI djuuJO^JJJ-OiAJI 



i_gjU.L3 .2 j ^Ul <- CiLulSk^ Lluinjl j*> ii"lLj _jjj>jj Laj-S c jLscj (jU-iLa LLo (jjjJJ^ jLus 
4Ja-jjjjo Jju (j£j ^«J I j[ 4_t5ji>. (jjStj ^ Jjs 4jjI jJI CjljuiJI (jL 5JjL"JI SjJoJJL (jj»JJ JjJtJ-II 
2 S U i 1 1 ^jic LijiuC. jj Ljjl cVj\A (jjajjjjj .l_jLj_u>JI jl 4j in-nll CjM^LiJI jl jJ.1 ^yJs 4 iji a (jIoLLaj 
^«J I j[ L»l iljnlr 4jjjji 4 "j"->. j«JVI udJj (jj^jin'"! ij«JVI (jjs (j__*j« JjJj SJojjjII ^il (^ 4 ijill 
tf ju» (jLa ii_Jjjj».jJI l_3jj>JI jl 2 j,,.i--tl gj^iilLi 2_U_jjjJ.I ijicJ.1 3 ^ U i 1 1 jjjjJI (jjs Jju (jjLojj 
IjJ ■*-»") Ljj_>.j I j[ j_«VI L_Uj-> .ljLjjjL LjJjJI j U i ') (jl (_, i 1 ijj t «4_L_a____l_>->) <j3-_i V j_j 1 ^UIj.ll 

lj__ Jio jj>o |«J I j[ Lol ,Lx_jJi_- Ij .U I iljU.ul (jlf> ■ «J ,^All ^ 5_i_i i^nll JaljJJl (___! 

jl 4j___Li___JI ___) Jl>- J J-~— ^ Jj I j"j"~- I Jj U ,ul (j_ui (j jl <_JJ jj) 1 jL__u_M 4__j_ui jj___l_J| 

■ 4-Aj.a j J jLc. 

^jjkjJL (_, 1 1 n~ 1 11 1, 1 j*,>ii"ll ___) Jj n un-r'*, ^gjrj ___5 (j-tJ 4_i_JI __][ c jLa-jJI (jjjjLU j_l__j 

_--_ 4__l_l isya (j_>-lj 1 _,-__.! I 111J, >"") i_jL____ |flJx. (jj__ Jl_j ^Jpl 4_*jj_JIj i_S_Ll.l 
4_JL_3____ 4jJJ^Ldl -I «i"rVI I j-_(jL- i4jjiiU.ll Jjlo (j-3 Jlj L> c-il i^-»fVI (jl Lsjj .4j_I jJI 
JJ ir-ill 4JaLuiJ Jjju I flj '«.(j-iLill JJLJJ <4jjjjijJI 4 <j lUII 4jJj___ 4jj)J (_u_ _)*-< V o~J 3_jJus_J,l 4_J|_>J1 

,4_i_.1__VI Ljpljjlj4jjljLjJI .£■_■- >Uj 4-ujjjL-JI 

jmj». ^lljj (Charles Darwin) _>jjjIj jJjL__ jliol *Lo_>_JI (jjj-W 

jj_u_Jlj j-_-!l (jj-3_ 6^ Lr^ 'LoLsj 4iil"Va 4jjj Ijjjj J-fl3 (William James) 
L^ja »L«j£ IjjLS' icljjjjl (_,!£. (_$j i".i <\\ ^yijJlj SjjJjJI 4jjULi ^s '" Lj L*_> l__j .^^1.^ Jol in ill L&ji« 

iLill (jj iiio->|I CjIjJluJI JjL>- jSjjI .Jli«JI 4itAJ (_$jj1jJI ^jJJl ^\ ^JJ-JI 4jjI jjl SjjjJl jj 
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UglJI\JixQjl 

, il ^___ ^cj-ijjj _)'"*-"*-_? _>_ju' J _-**- LjjjjL- cr^ 3 L_j_i _h-"' *_ j 1 ■"* *' 1 11 Ly.La.-v l—Lj I 

L-ul- (jjs Jyj-U IjJjjjjj "_Jj_I (JpL-jJI ,J j_-> _, n l*n n i_;j nijll _-CjJI _S_i-jj _><• __j_9_J l__jIj_- 

_ruj_jl (jjiLlll J__>- _-J[ 4ijiejJI 4jjLXI Jj__> l ' » ■»* -_t l_i___N_c i.^/i _,__ i _ - ■ L^4 (j-"* 1 'H 
_j^____j ^jjl ijjl jlJI cjVL»a1VI j _jIjj__M _M _l>JI <J__-*_« (J__-_j V . .1 .^<-VI ^sJ__ jjV ...jU--,» 

--jJl'j(jL"_>Jlj£l JliVI Jl~) j ";**■ L jjj_j j^-jjlj _)**_) - <-."*jl (_,jJI LjjljJLS Lal i.__Ljljj__JI £j0 -__-_■ 
jj-iI 2_«jj__JI 4jj|Jll I 'l---* i_3j_j, . jJ.1 jjj___i '*' _) ;"'*»■ " _— i) 4j__Ij 4__yljJ _)_ijj_i N_- ( JL_-JIj 
>L7 j| j tljj (j-a I '"'j;--- (_-_! Ld J_* L__jL__" _£j--l L>.L"»_<alj _J__1 (jl L-lji I i inj 1 1 « i<->Ijjj L_LiL__ 

•,<- j^jUl^ a"ijj ,\.\\ 3._. ,Utt |j___j__v_'l -JjL-il 4jJjJI 
,_£j_3ej Loj 4_ajLJ ■ **j ■ t i^lt ^^.Ja oLljj>JI (JjJLdJ JoLul^ ( _ j __j______aJI JoLiJJJ lLtijIjl>. r-*"____jjJ 3 JuJL_>- 

j. jjjj L_ juc V i Li____ij ,__i 

CjL_I -__j .__j_L__j[ jj^VI _________ jjii (___JI 3 jlSjJI 4^L-__>- _M __N-_L__Jl <___i _JjL__i L_ jLie. Jj 

l*_L— II jj Uj ___j__, i L__ij___j_> L-LlH L_i*}L_.L_jj Lj__L__-aj Ljjl___l __l, i_"i-"i 3_uj_*JI L_jLj-»_Jj__— ■ 
» * * * 

.L-ajl jljJ3VI _)U (JJj-AU Jj . ' . ■ ■■-_■'» _j —■■'»■ .*. J_* J__l J ^ _ • 'II '-il lj~."ll (jjijj 1(3jI 4jJJ 
^yijjl jjj i i-Ti 1 (Jjia-l>- (_$jjjk CjLjIjj (jjic jl >i"ir ^vU (jjj U a LiST (jLojJI (jja (jj^ J-*- 4 

jL«j£.VI (jja (jSLojj (jia (J ■"-,... H (^yja Ljsl < ^_,Utl Sjl^Ij (jljJlj 4jajJI 3jjjlu Jj.^.1 ^~,i ^j 

iLiLJ j eljj (jj» Lejj (jLilJjJ V (jjjJJ Vj |»35Ljjj (jja JSjj nJjU j J--U 4j^jaLsj>JI 4j)L3iII ^Jji 

.^IjjJI I JL* cJJ. |ftitJI (^J[ C^-tJJI >^jU"iiij LsJJ (jSJj 

^yjj (jjloUI j<dx. (jl£ ^j— .^ll I j il .^«'i (^^jj 4 LV jtl 4jjLU -_Jaj (jl 3jjjL_o 4jI_L>J (jST.aj 

(___) . ^ jj~ ~- 1 1 si tj jj$ jjl (jj___iJ,l (jjjjjjjl (jrUJ l_JJ>- JJjJI Jjj3 (jj» _»ujL<j j i°iit* -_-il-JI _)J-UI 

jl _fj__VI _j_sL__JI eLul jl (ji___jil j_lc. jl JL__>VI jl cL__UI (jSlj |«J il j__ _;jj_ijjl (j..^ ''II 

4jjL_1I 

£JL_> (j-Ltj) .4j£.1j i_jl_ul_i L_jL_lL_.Lj Jjj___ j.Laj__Lt VI _, U-_ i 4jj___J| jj_; i_jLjljj_Kil 
ljujlj_j-jjjJl jjSijJl (ju (j_____UI 4jI 4_wjI jjl (____) 1 1 _"-- _J_p |«J 3 jjju jjjuj __jl_) 3jj-__.il 
. __.j__jj 4jjjJI 4j1_-I jjl ^_4_Lo- (JpL-J __L_3jJ 2 _ , i „*. _ _jjJ-> j^jjJ-u ^j}J ___-LjI (jujjJtJI _f - -* 1 1 
_jj|jp»-jjjj| _)..A*,tl jftl_J 4jjl_p>-jJjJl 4_)L_jJI (ju 4_uLsej_'I SjGjJll 4j,'t i"ill jj_a 4__L>- lJLjj- __j__ 

i(j_iL«_i*_j 4j iliLJI I "_"N ^1'u^ ^ LjL- (jj jJJl (_;j___4j_-Ij_)i 1 ^j->- j-LjJjijuL-iN-uilj-ll I aj ih-»o 

___i 4jjjjj VI 4_tL_jJl 4jLo J i~i ni^t jl iLdj__c .__cjjl __l__j (jrJjL-ej- 4jj_-I 4 i n**)l i « ___) LL-jjejlj 

Charlcs) _>jjjIj jJjL___ jl_ul _u ____. _, ti j^u i-ti ^ji u\ ^^j. j____ -__u__!l _)j-_Jl j->-ljl 
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olLlooJI aij.tJ\jgjjxoAll 

Sigmund) jjj jit * 1 L9 0 *?" J ' "-9 

( Francis Galton ) o>JU. 0 ..m.'tl j_> <ut ^ I j ( Darwin 
^iia.^ (jr^j^^l (j___jjl t-iLcj (Franz Brentano) jiL-Jjjj jJI jis ^..il.inllj (Freud 
(William McDougall) jU.jjl<L- («LJjj (James Mark Baldwin) (jjjjJL l<JjL- 
*V>a (J . ( Wilhelm Wundt) 
.4Lj_JI oVL>JI ,_-"i-wj"L_JjLJI sLjjJIjl-jJIj JL*-kJI j . ^uij.tl a.j.u u a j<^-.tl ^ 

"ijiLijJI 4JojjL»J «_«a _j_j (jjjlll (_ a (_, ■*"■■-_■ ^j»* «II (ojc <_jjJL--iI (jjs i >jl ...VI I JJk J_J 

-Jlj .(»1»JI ^js (positivism) «ajju^jJIj (reductionism) *L_jlj___VI jj-<J_.j-_^_«_>Jl 

iOLl-jjjJIj 4jjjjl!I j j-* ljjjujJIj 4J-«L_JI 4_U__Jlj jL__»Vlj tLuiJJl J - ■* : - j I 4jLy_a _j--.II (oJ__ 

JiLa JjL_j <*il-_ jl i Ljj^ «ir "ijLcL- __*L__JI 4cl i .«•> .-.«nijj <4jjL- (3ji'«-> tLuVI <-j_- (___9 4__Jj 

tliljjj ir»'.ll Ojl in .~-j-u_Uj 4jIjjJL (*_l<l>JI 4 i-r ill JoLujl J-c-a (jjjj___Jlj icl jVlj I « ij.nll 

^ ^ «» 

L_Uj L-^ljj .jj^jl-JI <j>[xl - ...■*.tl ■ <3J J"fllj Vlj_jl j__"l LaejjJj "Uj___JI 2 ._ ; UH 2,«\ -\\\ 

'"^-'jj cr^ (John Watson) (jj._Jolj __;__». 2<y...» u ..-i'.n (•___ (jj^.^t _-j_«, ^,.,,, - , 
ol jj_-JI __J[ L jU', _*.i _•,_,-., (B. F. Skinner) yi/m .__■[ .,_-j4j5jJ__j(j_j___JI <jj_JI 

La J_> '.II (oic _jjj I* . . <ljl ...II _j_,L__L<, (<_JjuJI (__Lc Ljj-ijJ i4cl JL>. L-jLjj-Li 4jjI jJI 

.(__C_4-v>-l JjcLoJj JJJUuiJ j j< (jjl > L-U^j-J <_JJ j uTj-ui 

(computation ) < .j.n-r-.ll <_L>. ,_j_j___«j| (jj-_!l cjLjJj^^SjSIj jVI «jjiJI *<_---/- -_-j 

-■ jLai jjji__J _j____ll <; L__c (j__«j Jj^-J^l -4-- .(jjuiill (0_C(___) JljLuJI j^ojJl <*_)! i"f L (oJjuJI J-ca 

-Jljj («J (modeling) "i>.j«;il ,j__«j ^jSJj .,_!>__jlj £____j,VIj (_,..i-».ll uJIjj^U 4jjjjjj^ 

I* * • * 

.4jj^<VI jl 4 j...i-*.ll jl 4jj-.Lu>-VI oLa!M_»Jl (j£. 4jLj<JI ojL< ,ln't .(ojjjl I jjk 5jLo 4j>jjt>JI ,^-3 

**.*. i* 
4j)ja» Ijj-sl .4jjjjil SjjjJI jl (jJJjVI tLj-i^ jl (^^jjijLajjJI < .-sll Jjjj i4£jjjil JjjuluJI oVL>- jl 

J^jl Cy- LT^i ^Lj^l t-L-iC 4jJI jl>.VI j 4jjjj-cjJIj 4jjlusjJI cJj>- .(jj jLjJl u -'1 II tLjjJ 4 i i.iilL 

I jJojj . 4ijjl>. jjC jjjju OjL<, LjpLjl^ ^ *' ■ ■■'■_■ (j<-J («J *j_l**«- __;lj i jLjj-.VI (jUU _f j .11 (^yCjJl J->-l 

> 1 1 1 ii i 4jujJoJl - J^j 4jjjjujJI 4jjjoLjJI j ■*., .11 3l-J->. JjJ>- LjJ^J tj^^-i |_f"l (jC . *■■*■■< II (j i u*l j («J 4jV 

_j--" *ll (ojj*. (jja 4jjI jjl "ijj *■ jll *>Ll>JI («Jqjlo jl » j'i i.iI |«j uJI 'l ij~- Jjijjil 4jjJj-r*ill (JjJoJI 

♦ 

.(jjj-uuJI (jj-SJI ^-JS L^jj-L JLS _^ijjVJI (j-i-ijjl (oJcj 4jjjjl!I 4iLS!iJI (j-« *>K jl 4--9>LiJI 
i4j-_j-l*JI (_--9 4j)J Jil (jSJj 4jujJoJl (_-_3 *L_J-JjioJ^a jj<I J 1 1, tj*i«'i J2)l (j£Jj Vj <l i » jj-iI IjL-oJ 

(j*- _>* "»i..,''g J j_j'i. tLj-i< jlj*.VI (_jic I jSj Lt_jl L»< .^-uL-jl^ Jil (jSJj Lj_jiLjj_i L--L<ij jj_tl j 
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OgiJllJaaiJI 

JN -"■■■■ l J ' *---j ,__» 2eL__> j__>i IjLo 1 1 lj-i_>.*J .4_JjL»JIj 4j1.1i7.Hj 4jr I o~i-».VI l_iL_}L_JI 
(J-9J--C. _-Lc tjlj----" 4jjjj-_- 3JL>. N*~' J* 1 (jSLIj i_)!>_cVlj -uLcjJI i>L>o 4__j_-«JI jL_)VI _J_J 

» « « « C £ 

jl j~.--*' J LJ Ij (j_£ <jl (jniiiH _>_-j_i_l .__JL__>. j 1 1 <i"i jl ,___lM__.l ^-___- jl 1 rttr-iL-jjl JL». jl 
.4jjI jJI 4_>jJlj ,__jjjj>__JI j-Ij__>-VI (jrU iJJ« ilill ^4->J L-ljlmll JjLo(j-U 

,m \\ 1~-J lj ***"" ' '_.* .4_J_-ll (jl-J-4-*»— 1 1 — _l J *' ■ ■■ II ^ 4 — _)}L-_J ' " • '"' ' (j_-lj__-VI I JJb (jl JL---_I 

"Latjjjjl (jy*"*i Luj .4jjLuijyi 4jjl jjl 3j_l»JI (jja ~-*J'jl ' 4_*___ (jj> J_>l_jl I Jj i**^ oj 3 Jj Jjy. 

j___VI 4j_.Ij_ ^-L- fr 1,4,1.11 Jaj=. I j[ V_ _JJj_ _)J__ (jj 1 jjKlj ."ujm. jII 4«j_it-»ll J>._* J ____* L>. jjjy 

■ _-i»4 __l j 4j-.I <i~i-*.l (___lj-o ___ 4 j„j"i-jl jX.LuJ.lj 

LaLjja (j*jj|u (jJ*JJ .4______Jl 4__I_L_« _ J_>_ _)l rcJL I jjj n->"i jjJ—J (j- ~ 4J 1 JLjJ.1 J j i 1 11 _--C 

jl _, 111 -sll _;■■■»*' II (*_Lc (jj> __|__>.I j»L_II tf ju* ^ttiajca (jl JL>U (jVI _-_>• . j n V 1 1 (_-_9 4 i j « a 4jl~r 

C__jL_/ _L_J (jiCjl II _ .■■■*<ll ■ _;j__j». (_.*<» 4 _jl L_J (J_uJj l(j\J-w jj4 ill (^ljj^l _)■■■'''' II ^lc 

4jl*iLcj t____ll 4_t_> (__*9 .-.j.*~^lj ,0 j__ ^J.1 j jj ■ l_ijL»u (jjs 3__>.lj ___) 4j_4_»JI ___. (j-J-il Llj 
(jjj "■''JJJj ■"_,'"' JU_L4 Llj .(jr-ULjJI I fl '^**;.' 4 lr-»j 1 11 ) 4jni. I i *l VL_j_l (jjl^l .-jLcL-il~..ii LjlOJJJ- 
1 ij iij 'j " 1 1 (jj> .ju_J,I (jjjjjjl jL_J (j\Jt_u_VI (jj> LejJ>j« (jiiiii"! (_-![ 4-IJir-ia j-ejL>. jljLC 

. ___3jjIj Jl__i"_l JjjIjI c_j_ L_Lu (jSJj . Jl__iVI jjj^j (___ 4jJL__Jl ^Jll * I j_J ^.L. i__jjuj (jl 
(__j_j "Li^a J jL__o j_-I (jLuu (___-9 l_*'" . Jl___VI jjj -~" LjjJ ">!■— V 3jj__ j_iL__«j jLCal . L_ul 

(j-jJjJI 4jL—>[ Jj_- C J*M— aLj i(_-LJj_j<L j-^L-l J_-l 4_Lx>. f Ljj 3 jLc| _j*_jL»_oj >(_,~i"ij, I .<-! (j^JJ 
IjL__.Ij . --j-y.*-. (j£. *>jL_. ">jjLJI jK_VI J*J_- lL__wLjl JJ ]ri I 4 (jjQ .(_— J—-JL (jL-JJ 

(j*l -ua-LJI jjjl-aj (jL_ .Ljjjj->u 4l__JI _jl j j_u_ 4_J__JI L-*_L»JI djl^J ,__---! I £jj-II I j_» (__ — - 

. *i . 1 ^ .1 1 (__J L_U J.J_Xl (j— — _- (jj_— __ I * ' 1 1^.1 jJJJ 

ilni.ijl j«_*j__L__oj (_r__"jL_J.I jlSLal (jl __C.Jj (___JI l-ijLc-JL ^JJjuj Ljjj- I j-al _J _L_ jl j_j_. 
(~.l.ljl 4J0L-UJ 4jJL>JI ^J.1 jJJj-— _ L».jjjj — _ (jl 1— -j—JU (jl ■ _ ■ ~- J - ~j ~ -- tl (___) 4aic (__-. 1-4-4 J_U_L| 
(jTjjL» i_jl j (_j__lj-4 Jj_- jjjj ___JI 4___J_GJ.I *>.l*j«l.l jj_L-_llj jK_"_I 4__jIjjJ 4j___-JI SjjjkJLj 
l_J j^*. 5 . "LjLajJI j "j_ul_HI 43jjl (jl ."j_j__L_ ">Jj>- l-iI j 2_»J_jl jJjJojJ Jj-sLjj (jl ^ - ; ' JJ .__cl rt~i-»-l 
.4-jj|*rjl «11 4jjl"ijl 4 ^jl ___ "U___LjJI 4 j«*s II '~'lj~ijlH 4_t Jj (_>_J--J (jl l i«ln"i i.il jjj 1» JU__a _jj____ 
• L-ajl (_____xll LjjjJ__l j jji"i (_<;jjj___JI (jj> jjSLj _L9j .J)- 5 ' 4 juiiij CjI jUr 4_-jIjJ (j-s (j*s n~ i i n'~ 

_)L_ L«_i j_u_c •__ 11 l—JI (jjj _J jj-»j ^jJI (introspection) ^iLLJI J_.1_JI jul__ eLp.1 lii<aj« 
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dliiLoJ I clLuj \j gjLLLoAl I 

(jnii ill »1 «lf <ijj (_j^sejj '(jiio.i^ f*uJjj (Fr£inz Brentano) jjLiijjj jJljJi ^Jj^ _>« (j-ijL-j 

4j_— _JI LjuVL>> * ^ ".Om.iij i Li^uAjI __ Jl ^Jtl jjjj-__t 3j\jj_w1 4-wjj ^jl L * i< * ■ * 'i (_-lc *— .jL*— _JI 
_ * 

(__-l»L_Jl (JjsLjJI J!L<t 4HLa Lgjli " j<jl..tl _j_u_)l 4_wljj__i Ijuk (j-*Jj . Lil _* ' y> L» lSj-J Lj-IJ-u 
J< nij — (j_jL-j (jJ*Jj LjjwLiej-l t_j_'l_>. Jj-w 4jjjj-r"i1l oLLjJLj ^a. LoJLA^I «^jU*. ■■■'< j[ .(_£jj_-ijl 
4j-jL_uJ.Ij Jj-Jlj 4jjL--J,I JiLo i Lul j 4-)j «"miU 4 j"j*i-»JI 4^L-_-w_M Cj^LcLajJI "Jjjl - (jj»l jjjs 
4jj_)j *j '■*. (^Jt>3 jjj 3jjJ_wl l_U_L> *-Lx~l) --l*i-r') L-ijj-i . L_>j_vCJ ^Li>jVlj) 4jj_-eJ,lj 

.4 j"ij"i>JI jJLl ljIjJloJ 4j_uj_w n5_uij «^j U*. ■ ■■ ' ■ l- " * I *i, I ir . 3 j j « 1 ."tj <* 1 '•"• "j 

na_uij ___3 (j~j .*ii ill _-CjJI ~-)L ij"«*i w"jLjj_ jL-ej» <__i" _'j_w_'l 4 i.ij*ijjl Lj-wjJj i<*itl J" t""i i n 

(>- 4i-l£ 4j-.jv.ufcj- 4^ 4jii. J<jjj . (genetic expression) __J^»J1 j-j.w~.tl JoL-jV i-jl ji* 
„ ,* » • _. * 

^jj Jjjs__u ■ !-.-- I _ - "*■« ■ (jl (_. i« * .) i4jjjlj t__i)j (_"l __J* VI. I _, irit > jjc jjjl-jJI ns-u (j-"Jj .CjLljjjJI 
j-ul-j JoLeji j_U (_JlLL1- ' *- 1 i_JJ j __lc SjjLc .t-J-ijjJj-JI __i* ns_i _w*J (RNA) 4jI (jl j_M 
jJL __J_ UJ-**~ _>* Jjt-i*itl 4__wj_t) JM_- _>-uJ ii_j->jJI JJJ-CJ j j JoL«jVI -JukJ 1 4 ii I* ir - _, ij-w 
3 Jujll 4j jjjll l*jL"LL-w L_lLi_>j j _ ■*■ __J_ j * *■ (jj*J *>JJ (_jJ[ *>JJ (jj* ljlsIjII jjC LlcljI Jj . i . . 

L-jucj > ^ij i "ii « *' L*juL*j* .llIjIuJIj ^ 'j--ii jjjl-jJIj " j."^«n \ j~-_*|jj' - ""*t_* 4jcI -"-w*j7I 4*ij.ill ^yu 

jjjjuJI 4joJjj>. (jl l_lJJ V ijjujl (__j3 3jjj_* 4j~)j" (_-ic J ■ ' LaJL-CJ i LuL_)Jl__>I _L>-I Cjjj-j 

Luj l_)Lc1_l_ 3jlc (jj- jji**l 3j *" * "" *- u j-* j "^jj^^tl Jlj*-*_'l *->--> (j[ . j j «"*i Li_tl j j -» 1 1 

'*'ljj«"ll * jo- JU_>j _l_vJL r I -1*11 I Jlj JLitj i(__jjj>JI jjj«"ll (__J- l_)I jjjj _j i ■ **"" 

-r "i li ij i ii i(_,l-«ill (jj*jJl (_t-3 (__ ij"*<tl j j I «" II Jlu-J (j-a (j< )j L_l->.jJj K"!! (j i u-f"i*i La, I ir 

4-tcl -"-w'- > l L_a_)ljJ,l (ju 4-)*>L-JI 4jjJj (j-s (j< -" ' ■ "J ._--wjJjj__u_1I ij~«*ll (jjj , I j , I -w ^«jLc Li-Lol 

* * . 

(jL (j_ijj_J*,l JjjIl-j-jLII L--uI JjL-ejj _Jjj-_ij . Lajjjj (___jl LuIjj " jj *-■*■ 1 1 " j<jl.„ll l-|IjJl_JIj 

jCI *j j___)lj L__9ljj> ■ U ■* i ".j< --jj__jjl (j_a jjjj-j _"jJJ i (jL-_u__ajj V 4j-__i_Jlj 4ajjJ_JI 

(jj> <Lcj.«-*-.a 4jL (__jjMiill (jniiill r*Jc *>Lj_j1 (__--i ">Ljj i_i)jj_i .(jii<«lLi (jn<«Hj 3 j.) -r - <-jl ij-t. 4 ij« - 

. L-_wli--*l (jj* - j_j- J_* (___) 4 j i _l-wJ I rj ■*•■.*' II jLjl (_-j_u-ij i 1 Jj » 1 jl L/JjLjj^ (j< «ij V (_--JI l_)I j-u__a_Jl 

4__uj-w n3_uijj ^Jl jjjj-oj (_-j* 3 JjJ-kJI l_)IjjU"i1I -i I i I -r" i ni 4cl-rinll < * 1 l~i "i Lul jJ 
jjj .4jjjj_jJI 3jj-wJI (jj- *-uijl ** — I ■ * _-lc -Jj-aJI I *'U1 . ..1 iL-j^L- LaljL^r-Luil (__-i_j_>J I jjjl-jJI 
3jjIc_ j '- , I LLl Jjuj ___JI (_-CjJI t_j_'L>. ___9 4^j_-s-_- 4jjIjjj 4 j ur- i r Cjl jjij^ (_-lc JJJ-JI f jWiin') 
.4jj i*ii.ill 4juj__JI (jjs Lalc I* j_w L*jLjjj-.L 4jJL>JI (jj> Jjj-CJ Cj-^LpJI aAJL JjiL-j l_*Jj__- i4jjjCJ 
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UgJj|\Jj_mJI 

J_>.ljjl (jl j_-L__)_9 .4_jJl £--*j I i i< Ij »(__-:j__>jll <___A_yi I j-^J ^l--— J _jj u < i ij V 4jl 4-Li-_-Jlj 

- * * . * . * 

«Lo- (j_a ^__>lj _Jj-_«j 1.Vj-v»j j_-il 4_i__j_ll 4_I_l>- i__j_> jj La£ (_3j irVill __J[ Ljj___l Mjj» Jj-SJ Luo 

Ij__jj iraJjnni il _-— - j nif «__uL_H (jj-_JI _— i (jjJoLiJI J^sLjJI ~-.jia ^LjjI j_j .J--I _) <-i -r mi _fl 

___9 (jjj__*JI (jjjJI ,___- 2j<jl <jj/jjJLl J-LjjI Lal .*ljj jj->I Li_».I_ ULc I j ii i <->jj i(jjji.VI 

" ...... - .*. 

' . ' ^J (<> I «" 1 1 _-JJ- 4~J_9 4_u1 J_> 4jj__> 4 «_nl-> I j li i <->jj i(jjj_-_*l _-lc Ijj^JJ i r<i Jj i nii il Ijj_j 

(j_ijj '(j J j_- < ^lj I jJI (jr_-i j_i_i «i"ll I JLA 1j.3J.Jh) *— ^J ? '"^ (jjj mhI Ij i_>-L>Jl (jjJiJI _>— — > 1 Loic L-l, 

__C.jJl j-~l t-i a -Lwu-' (____. 4_l>IjjJIj 3_i_iif-»«ll t-_l i\ i<~i ill (jl_u J5l_- (j-a l_U jj i(___:j__>jllj __jl jjl 

(j-4-_QJJ J i4_oL_J j__ 'I 4_>u_-JI (jj£— (jl ' . »~r J .4____Li_J,l 1— jljjJjL) 4x.j_ljJLIj SjjL—ll _Jj__uJI 

a_i_JI i_jM__ 4jL*_-_I ojS-i _)i <L>l L-JS" . (anthroponomy) ^j-iJl -djLJl (j_ilj_l 4-uilj_ 
(j_| »__j__JI I jl_J )l j___> :(__JL_!l_> 2050 4_i__ ____Lu»Si'l _,___Jl (<___ jj-U <<ijj"imiIjj j___ _ T Jj- , l 

Ijjk 4_)M_ La ^Lj-ll e _L_> Ijj-S -jL_Jl JjujJI _j (j_» "-"-li K<_>*-) t - J - JL r-J Loj__c (_>«) -> j-__- 

• ij_^_«l <^4^ljJI 3L--JL 



^j___ji _____ii ^js a ^,^-, a ^«jLc -.(GeorTrey Miller) jJu* (^ji-^ 

4jj_iuJl 4_yj__Jl JjJ__> 111 i 1 1 jl j~--- > l _J_- » :--jl j_JI J-Lc i__JI j<_, ...C 4j_aL?_j 

The Mating Mind: How Sexual Choice Shaped the Evolution of Human) 

.(Nature 
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dlijLoJl dlaiogjiioAJI 



^yli gj o*i *i r n^j (7i1 ^yll gj 4 

ojLojjuJI Jioiiuo 



4 j afi J"- i*"' 4_Lj_2JL 1 (*-< nm-*stl * ■ (__) <Ljjj--_ia 4 j n —1 < . ■ ..**** . „ (_"JI LL— __]l _ru (j_« 

Li_}L_J j-jVml ,_-__U1 (__) •^■'ii.iH g3-HJ _-Lo-1 l_ij_j_JI ___ ( <>'s.V'l <___- Lijj j_J LL»I j Vml 
* * * * 

Lcl . Jj_Li_]l J-—"- <_»"-- _)J) '"■■ J *J <j.--1 JL_I__I "-Ijjl Jj J.*»*i j-j IjjJI <_jLii__}U 4jjI Jj _3jJa 

-._ y. . 

,(<_L_II (jlUlni> 4___j i_3JljjJI __J| Jj__tjJI ___ JiuuJ i'l nill 1 4 n i"< j 4jJU_ Lij Jukl (j--ii- (j_ I 

_jLj-_i (jl — Jjjla (jjaj^J — jLLl>JI -J-^J jL) (-lc J--*. 1 jlnVj (jl Jj_> — (jj-Cjl jJJ L-3jX. 
J___)l e LajjL (*4j__Ijj» jkL-e_-l jl (<l glj i <->L-_- (jrUj_>_ (j_- <_1I jj Ij **? n*i-l i4jjjjl (_Jl J-ujj ( jjjj**i'l 
Uj->> (jjJo^L-l (Jhiij-Lj .j ih.iII (-!-. 4_LjJ_* —Jl 'l ij-_ J^nill (jja _)l_> I JUJJJJbJ 1 1 j Ljp^^Lui 

iljit-lll «_i 1VL_T ' N j~ ■! __L_ij_4j4 _j J J 4-J— 1j£ *ULu-4 ((4jjj)^i>-itl)) ___> _)_j"L»JI <—iIj-JI (jja Ijjj£ 
:jl_J.I Jjjjji ,__1_. 459 (*_j J____ll <___. Jj_uj4_l . L_»jJ____u (__II 4jl_J,l "JjjJI |»L_-- 

j__j j_-VI (jj__»Jl ___> Ju___)*>U (j; i ii i ->— 1 1 ___l (___ J_____l *-Jjj- __-- _>_>j->JI (_, i.i ij 

4jJ j «llnii*) e^Jjk t-Lc _, i .1 i JJ ... ~-Jt-)"mill Jjj- (-J-l J-> (jjU (-J-l J-> Lo — -JJ)jj |» JLCJ i*^l t-)*l nill 

s_*j (j^lj .JjVI jl jJ_JI (> 4JL. ,__> J__L_-JI __Lc __L_-JI U. jl I jl i^LJI *. JjVI gj_Jl (> 

.3jjj ... j_-I jjai. jj.iJi'i'-> Vlj i|-__>JI VI 4j3jju V Ij-ui _jUIj_«.VI -Jl_ (___jj _)l 

... ( -l___JJ Iju- Jjl M jJI _>Lu» : _Jl_Jl V L-_JI _h»415 (*_J Jii-tiill __3 _JJ j JjS i-l_)J 

(jl 4_li_j>JIj .«_)j_jl e Laj Jjj» 4jLc J_L_>JI (___- (jjjij_j jl 4_jL_>J ^ j (jjjjLu Lo J-wjj V <Gl 

— * — * 

.(«Ujljjjl «I (II, I i^ll» jl «J__i!l _r__L>_)) (j- I 4jj«__j (jl (j-j-J Lo '*■ -"jl " 4_Jjjl1I — jL-4_-cII *-Jt> 

(j-Jj i jlJL__II jl (jjjJ-> leLo-S"! («Jju Ljd "_s^L_. *_" __Ijjjl- _jL_jL_LI -j^3U-j <-->-> U» LJL-j 

_)l j_ij_j (jl i lj iill (jjo ,<Lcl hj k JI t Laj (___ (<) jj 1 1 "i - («jkjJaj ___ — L^j- _>_j_4j ('.')-> Ljjjl (j_3j__JLl 
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\Jg c UI\JiDiLll 

£_U J _>!__-■ (j_a L^jLaj __!_£ -_~jl__JI -«Ti-rU .-.U'«l ._ j_jj i4_jJl3> Jj-jJ- J__gL_uJI «^jjjjjl (£__ 

' _ 

. Jjudl Jjj__ _"L____>I ' J-LS -^j--^ Jj^l (*L_1I (j__> jL_o_ -"I I j__ 

4j*l____JL-. ) 4_lj__jJLl ".jjIjjJI l-jLujJI L-jUtL-oi -ll>-Vl £Jjjj 4_jjUcjVI l_jL_ujLjII 

.3 jjjlc JjL_ijj __L__>L__Jl J__l_uJI (jii-s" jjjj . ( jj_UJl jl 5jj-JL_ ) _;_lJ,l ^L-eJJI j ( JLo-kJIj 3j_UIj 
L_!jt_«l J-___i L_-il£ ^ljjjl Jj_) j^j» _-!_=. Jj___j-JI ___) "J___Ulj "uiLc (jjSi jL_j __i!l 4_-,jLJ,L_ 

.£____eJLl __!__ __i_. ljjj_o jjj i jLilol 4jjj_J JaVI (j_a LclC-IJ 4j "°>L_> Jjlj-> (jrtjl iii^iiiill (j-)JjVI 
^ n~i -r - La.l«j (__-Jl l_jLj___JI . ■! — . ^l _j-li J_-LuJl (jc _.^ i*i l_-jL__) 4jj____JI l_jL_jjL-J,I Lal 

^ljj jL«__-l (jl£< J j j i ii (_-L-_ .4_uljjJ— ) —jLcjj l_iLuijL_J,I _>_-__ (j— _A_i _)L?j . 4_ijcj^5 j-j^- 'LLuli 

(jru ^jl jjj i Lcjjj-i j_-> I _>j-~l JjL_j l_)1__-> l__jL_. _>__Jj . I *j«.-- (_____ jjlj c. I jJL-Jl l_iL>oIj 
LaLu ( iil~-r- (j_5j__ CjI j JJLp L_-jL_i <___!! 4_j_aL___JI CjL_jLJLI _)! JL-KJ La I j_u->J .JL_J->VI J_-3j 
"u__u_>jijjj_'l 4 ■ ■■_■-*- II _j| ">__. jSju .JjjiJJI (jA iii-s" (___) j_lj-> jjl l_U j (*AJ L-_)J (jl£> Luj 

* ' 

^jlj-iy JjL c.L> (___! i>lj__ (0-4 j 3jVjJI u "j (jn<if (jc SjLic I ...*-U (__j_uj lTj_1_> 4_lu/JjJI 

* . ... 

(jl 4__,jLjLl al\$ \ 4jjjL-ll 4_atj___j! <__jl_> .4j_1j _1 <L-tJJI _j_a f«-J__>-tjjl 4jLa_-J (jjiJL-JI -_JjJI "-o-uu 

-* • 
(j- Lu .l_iL1ju>JI -.!_--■< (jj« (<Jpl 'J^- Jljj (j-IL-Lj i JjmjJl (jj« (jj_eJj V »1 -r ir>'- , l j_lC JL-j->VI 

___Jl jLiJI 4_-lj j_» — ■ JjVI j»L_II ___) — ^.jsUH ,>___ ...... _)_? I j[ Lo Jj»bj (jl l ij « j_-lji) 

(jl l_U j i"l__-3-_- Jj>Ij_. __Jl L-Jjjs (ji -_->-jVl J * d.' 1 **" l-."' 1 * -^'jjJ' lJljIj__JI j»i (tLjL-J jLJ Ij— -i" 

4j_L_jJI |-L>I 2_v LJLl JjIjuJI ■ ■■ -I L-u L->jj->>j (jL_c jj Lj L_> j_i!j__t! £_y> (j______JI jA_» 

.(jLojJI -dJi 

_jLs__J| i ^ I' a jLajjl ^ j -^j^ ^yp) _--" _>uL_l _>! (jjJ __j'j-u-~- l1iL_jLJLI £J_Js ^J___a _jl£ 

*> _ 

___) j_>-jj .4_ajL_JI jj_uj! ___) Ljj_v j j t"ij (jl llLLjj j___jJI Ij_j> (jSJj •'^lL _;jJI __Jl Jjj^ _>jj 
_;jjl) (___jJ__JI "-iljjJI (<_Lc Lutij i"uj_l>. (_Tj ni jtl |«__JI *jji) j-->l _>» (jLcji) _jj-ljJI L__jjJI 

lIiI Jloj-JLI j (J jLLaJI __J[ £jj_(Jlj ^L-_-_JI Jjj3 4_^ji_. l1iL--u l_ijIjj «LjJjL- 4_>-jJ (jja _* "-~-~ll JjLseJ 
I j',U ...lj ' (jSLcu __lll l_iLjJVI (___) '*•.— _._' _;jjl) __jj___JI _l__JJI ^icj (ajLu-Jlj Jj 4j,„lj,„ll 
<4____i_Jlj 4jljjj_JI (jl _)L__>j_i_j (jOjjL_J,l L__> (jl j-lC . ( jj— _' J_l>- (j_a L^i_jJ L-il aiull _iJl_> tL-ujl 
4_i_JI (jl_a_k.jj L-ujjl (j-a ^-CjJl (_-ic il__iJoljcj LjL__)lj l___jj__ Jj____i (jj_. (j__Jj_____a 

•t^W (j>_Jl (^-«LLilj _-jJI «<-i«~JI (__JI jjT~ll L_i_>L_- -iilij •" .j .Uil 

___3^Jl_jJI 4J>_jjj 4__l_J,I - *« ■ ., _f< ■ „ -> 1 1 (___)4j_iL-> 4_>.jJlj j<-Li Ljjjj, _) L_>_1_' I I _-_->_) I J__jJLl (j-« 
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aJjiioJI djjjj\jgijxoAI! 

4 iit i (j_>- _.L_j __Lc Ltjl <i"f I J iwtj (___ll 3 ^ _l I CjI <i i ull J JiC 4j_ (j-a ^<_-jJI (__lcj .4jjI jJI ^J-C 

— jL <u ilt-ill ( < in-y. JL_-'_M» ' _<* (jl (j-a (jjjjjlj (jujljjjl (j__,J i_,U _)*-■«' (jl_ ioL_a>. _ « -^- ■ jl 

4_jjjjJI _jljlj_JI J__l_>_, 4jaLt>Jl (j-e_ 1 4 « i i->j fl jj_ ___ j<_^j^ L__ U— ^ J^ Lr^J • JUll JjLiia ,___- 

Ljl <__jj_>.l (jjjJl ) 4jj mijH 4jIjjJI ^Jc (_ r j___L___jj_l jL_s (jl C__lVLJI (j_a .LjJjj. Lg^-wljj Jl. ___JI 
» » * < 

jui<VI _-_jlj_>JI (jj j_».L Lo IjjLL (4_jj_>- <__Ij_. * uai 4jLU <— 'jl—J Lo -_- Cj>LL_-« __j jLajj 

(_-u Jljju jl i—jj^ (j-a 4lir-ii i*i <i i V ^^lnr (jLi |<i^tih«a ^"i-rjj i Jl>JI J_>.La ^tigUr _,__ 4jJj->. 
^<_^L_lL____M ^l, 1 V"((dl 3eL_ul jLi_->-l ijjjJJ i j nijll iiiTnnl 4jjlSL>al (j>a (jjj_e__ijj ( Jmill (j-_u_--j 
4 ■■■ ' 'jlt 21 -".-»11 .■■! ",_ it-",ll ■ 4___,L>. 4jij___ r* _C\I"-I f kJul <_>—-■ «^J- 4 » J-4JCJ -il-LjJ I Aj. ,U VI „".-J 
_-Jc i J_— ■ ^n"-rl,l Oi > -r"ij (____L_ji jlj-i I j-A (jl _-— - (jJj (^l o i LjJjC. 4jjj'ina ra ->o jl 4jjIjjJI 
I jufc i M"i-rj V .4__L_a_4 Ciljlj-* iLiej-' _j.-ii.--i V"iU ra_iill (_J[ j ~rt~ iij <i"i -r U )i I ju- (jl (j-a rS-_jJI 

__U jj i(jLoj\JI (jjs (jjji i ri (r-> i (jjc ^Ljia Jyjj La J__5 4jjjJI *Ljj__JI ___- __■, i.-rj (jl_> Lac ___9jJ,I 

<_JjL_»_JI <jl (jjjnnll _)j--!l oLniJji (Niels Bohr) jjj jjjj Jlo (_iLc j___« --1 LoJUc 

.«Liiac ■■■! "jjU". L^J (jj£j V jja lSj>-J' jLL-jljVI (^yk. 
LuljLjjL»-! jjl-c-ujij ijL"t>-VJ (jl^ j u . u i , .. La (jLcj-u iV. (jjj_/kL>. LjSTI «Ijjji (j£Jj 

J-i^>L>. (^yj? Jj-jjS' 3jLj (jj"t--J (jj« J-»L»JI <_ijj^Jl (^j-S (j^ «i"i (iii Ljjl Mjj> ~tn t \ . I 1 1 j ~i"i i ii <a OJlA 

(_,«jUHI JkLkill 1^.(<"ij (^l 4jj^LjjJIj 4jjijJI iTjIjLjjJI (jjiLuii J< ^j (jjJI (^) JkLJl f l<jJI 

^hItII (jl i~t iiUll (j-a JJLC -c-usjl ^3 -Lj->- 3j£Ld «j-Al . L-ojl i^jj>-I 4jjLl>. CjVLrtja ^^ja 3 Ij iiUj 

(jl <_jjj^JI (^^j^sLU ^yj? I i<, <| 4 (jl£ I - ■j;' l> 3 y j " 4j>-jj ,-■! " .U ^J^ cl£jJI ( iin-ri |«i m3a 

SjjjjiajL IjjjSLj (jl (jjJ — tlVLi«ai) jl (jJJJJJ jl dLLal jl (jj, l^"-»-.a ljjl£ (j[ (j^jta-L ^jj/Llll Juu 

(j^a ^jj (_$V (j ii n a Joj-ui (_yjl Jj Jjj-eJU jj*C ii"ll c-jljl^a (*JjJI L-jljLi LjjiIjj (j^j-jj-L 

«L>oVI I JJt -e-J-uaj LojJ i LuljJ «LujJI ej-tb if ...—".I N-J-ui Ljl>.j jjLs (_,^l i"-^VI jl (_pLU 7-Le-iJI 

* * 

|<^jjil(j_j 3j-riill i u"i"i i ii i(jujL»JI jljj}Vlj(<3jL>JI (iliTjJI (_il-~- (<->!)) (ju (Jjjl—Jl ^Luul -_«J .L-ijiI 
(jjijLej* JJkj) (jrUJ^I L_ijl_Vl (j_-i f.\£ jJI ^Jj". j<i_iL_JI ^l jjJI jl J jj i_3j__i .«Ij^Ljj-JI j 4jjL_-s-_'_ , I 
.150 (jc 4jL_' j J-_-l_>- J3j j_i-I (jjs <>-ljjj 200 L5 ', j J—oL-ej JL>.l |<_---; (jJ 4jV (JjukJL 

^.jl L_I__j _jjlj_ll oju» J ""'■"■ _3j__i ((germline) 0 nii--Jl __»JI (__Lc «ini.ii.ll _jjjI jJj 

.(^LJI Jj^JI 

Ljl>.j (egalitarianism) 4_uljL_J.l icjiJl ^4JL<___« j-l_ 3jj_^_a-_l jjliL-(j_Jj 
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Og_lliJ_____JI 

"'oJUj. 3j__9tf j_A_)j'C"mi_U>54__a_'Lj(jiii-»-ll *____l__i._VI JL-JI J-3ji^l i_jju>JI cL- j_-) iii-r"! *>L-- 
-I,I"a l_jLcj_-_j ■*■ - i~* ...I jj 3 Ju__il 3j...A*«tlj ajM i__u___jjl ^1___« .L_£>jj_j V Liil jjk l_i IjjjJI 

J_ ilj_jVI ' Jul ij j _ ■ —"■ J_L____JI _)_£> ij____vjl jL__l La_J I jj <* l__Ij_9VI ' '"- *>j_i____ -c_j____ 
jjJoJlj <Lj_L_JI _j_j "___a_UI 4____JI _)[ . JJjJ _rl| JiuuJlj i Jjk^J _-![ 4cl **• i*iitl Jj-*-_> i^ ' !-___" 
(Ji-il _«j--ll _-Jl (jJJ_J _--Jl 3__>l jJI ... -tl *>__. L___oj ,4"_j_j_a 4J Jojj-U tL-jdl _)L (_J-_J 

J-iljjjjl -_I)jJ_. (jjc 3_ijLjVI i___IjJ.Li __i}__jjl tl_jJl JoLjjjI JJL_J I Ju_ J_i__J J_j jl .L_> 

._)VI 4j__ (j__j U_- j__l j_«i*iiH _>jj-"L_ -■ n^iiiiij ______ j__l _y_. — ( Ayn Rand) 

L '— j"M __]l -u__ _)l — 4JLl_ujJI _____! _)l — I ' (_j_j_j _)L_ I jl L* _,__ 4jjjiL__I 4_ll___ 4_aj 

Jljjj J__J !"">_> !__> Jl>.j_JI Jj-u _ __- ■ t— .-.*—. 1 1 _)j_L±_u _"j ■ II j».j ij-»JLj I m.ii* J_VL-> - _>j* ^J-i-JI j"-l 

.*-L*t_Jlj--J___Jlj (Ijjl/* . <_,!-*■( I JL_>JI LllL-ljjl 1 illl*-) 4_L__JI _)-__*-* frL_ jjL jj n I n"_l lj_jl 

_)L_ _JJj -_j-j 5l_jj_-_j ^cJ t__-Jj Jj^-tJLI __lc _)L_>jJl Jljjj _*jJI I j _yj_3 . jui__- J^_i _J_-Jl Lal 

j.u:- _:jj-" _j__-J - jl_J.I (E. O. Wilson) ____Jj .j! ._*l -Lo-*.l r-JLc --_-_>. 

4_l>___jVI LjjcLuJt Lcjjj" _v-_J *> JljI j_L- 4_*-jJLi (j__l - _5j_: JJJ>-J Jl <i"i--l (jl .4 j i nii (II _jL_uJl 
- jjj-. J_- _-![ — (j4-^ V 4jI l_uj .4-1 j JL-- (j_9 *L_jJI Jjhi- _)-- jt-**- (j-C (_■_■*'''_' _U ii. i iii**-. 
t j_v.<lj (j-JI _jLu__-VI _)j* 4_.J i"i - 4_J._-r.- -J».J (_-J- (jJ-J.1 4 j-rj"lj_i_ VI _)L_ i J i ii" i n 1, Lj j.iilll 
j_b __aj _--- L_j-u_jI j___a (j_a Vju _JJ jj i3juJ->Jl ___ljj,l -_j- 4_lj-j_j CjLjI -r"iinl I j *'J* (3".' '"' (jl 

.4-U-ljJI L_-JjJ_JI JjJ-k-L- _)_S (j____VI 

_;j_ij-- jjjj.i 1*1 I Jjl (jl _)-- V_Ij) ct-[ 1 1 '* 1 ""i 4jj__jJI 4jjIjjJI 4_uji I i^ll (jl jj 

_)l Jo"i-rll _)-- i ( (Jjl-J.1 Jj*JI Lr-- -JLcj jLaCJ (j_jjL-_j- _)-- «_-"i-rl,l ^°-__JI "_L-*tJ _)-* J-IC JJ-5-J 

____>■ jj L_c «Lj VI JLl-j l * ' ■ ■* r I 1 * . .. jl___l *r_-j[ (jr-*- _-jL__jVI __Jl__JI _>-* j_— ) j-j_^I * . ■ ■ -* *j 

* * * t- s 

i4_bjj0j-a i__uL_-J Ij_jl__jj i Lj_Ij I -jl«"i IjJtijj _)l (JJ->-jJ («Jjjl (_>-)> 4jj. jji ill 4jI_vVL_ if__>J_jV 

» » — - - ft * 

(jl JjJ- jlauuijl ^ji (jj ■*".' _>Jj-_->L_il *LjVI (jl JJuj >l_JjJ L-_jl »1, '« iii -U_i __J j (Jj-I IjJjiu (jlj 
J*M_>- (j_~ 4_u__>_ jj*-jj L* _-->j i4jt j jj->JI _--> 3-1« nill I « i_i i i4jLc _) j "i ~r"i I 4Jjjjij VI (j-uJ jj->H 

L»jj_. i-_iLioJI (j__ Lj-cj-lJI JM-». (j-a SjUmiII --Ljjl (jSL-1 jia .tL^ jJlj JL*_kJIj Jlllj r*jl«'ll 

.-L^Il-jLjjJjI^JjI L_JJj 

4j_jL1__lII j_u_j 4__jLJ__l11 ^_j!j_JI _)j ...j, ' * _yj jjl (__ji_— Jl 4j1jjJI ^ic (_jj_a _______ I ' ■■■■-_. 

(jj_u L-uj . Ijij-». -JJJJ 3jL_j_JI (jj- 4_UI (j-9 tl_ i ii n *- _>c Jjjj V LajLi* i____j__L« jl L__« (jjJjJ (jJ jJI 
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« » 

->J->- J (jSLIj iL_jL__ljjJI «j_-> Jl* (____< 3jl t nill u"l;* -*_ "I 1 *jj .»■*■! b. .*..-,* I ' « i-.ljtl _j it 

n _ 

i-Ll>.jL>JI 4jjLl>JI CjLA2jJLi I j ; ■ ■ ' jjIjj Vj <j->-l (__Jl _j **■ ■* (j- 4 ' '■l"'»*i 3 J ___*_<- 3j____- 4____li 
4_oL-____>*_'l Jlj_-.VL L-_ul jjL-j (J_iL_)I (Ja_i ^-L-JI * >l » . .11 (__j". . .. -, i i ■ U 1 1 . i . 4___t__>. J-Uj 
JjjoJ (_-_JI Ji-jJl 4jj__ Jjjii (j^Jj) i4 ij« a iliii _-_->■ 3j| « inlL Jajjjj JUI _j_~ Jj jja l-J *>--J>l (jV) 
(ajl «nill (j_-a Jujjs ^Loj V J__.jjl (j_- Jujj» ^j.^* - " • J -""*- 1 i4jj}j->Ji Ljj£i jl JUljj-JI ___9 JjuJLI 
.1 aja IjjJ i i « l"i 4jIjjJI (jLb l-U-I -_aj .4_t>.jl_>JI l_jIj j«"J.I _\.« jJJ-ij ■(_, ■■■lj--H £__sjjlj 

_______ Ijj Lj_lVjl 3 jLa-ui jt-o-O-l 3 jLj (jjJ 4-Ll-J.I jjJojJI ___9 (j*^ -", *. ,,. _jjl __^j___j Ljj LiJb 1 jj 

^jjJlj «^o* T-.ll ij .".*. ,,.j... Jj_ 5-u__j__JI e jjt Lj_oLj___.L Lejjj<-4 ^gj «^.^» '.„ J^i. .-UjIjjJI 4 m, v i jJI 

Jjilll (jIsljj-jjjiLi c- JuJI I i j£ «ij i-_1_jj/VI eJJt 4jJ-»J 4jj-Li LiLalj ' SjLj__>.VI I ju-> Jjja ^j-a J_C£> 

.4__>-jJ,l uj-A ____ 3 jL_j-JI (j__ 4-.JJU L*jj 

Lcjj \ «ijlm L-ul.jna 3 jl « nilLi r*_AjJ_-__. (j.jJL (j-iL-JI l__j-_j (jt 1 jl-t- JJ-JJ '«-JJ ijJJ ll? J L> 

4-l-oj-U ___->lj__.VI jjjjJ-3 (_;jl4jj i»lj.j---.VIj -d-L_JJ ^__.ljj[ (_i;j-«j 1 1-> j*i jj jj}i* .^jjjjI « nil L> 

i flj ■ — »*■ jj t p | i « i ■ ! | l j_gj_uu j jl^ ' I i n < ■■ 4jj__u (jJ_xj (j_- i J j - t l 4-ufii>L_— . *4_____JI L_il j ' *'l '*^j I . ,. t l j 
L_cjj i3jii"iiiia __jL_)*>LtJ ^4j<-1jj ■■*-! ... .*iVI ^l i ni i^-ill Ijui JjjU .»1,1« mll l-9 j i rt*J jl (_.«.! ij La_) 

. JL>JI I j_4 __J[ l_JJ-3 jJi'_'l .3 J-4I0 4 ttjt i/i 3 ___-■ 

i___jjL_j Jl>-I ijL-JLl J j ■ ■ ■■ (_-___3 . L---_l 4__6*>L)I i_jjjjjl (j__ju j_a'_'l _--_ (jjSu Luj (jSJj 

*_* <=■ 1 . i« inlLa .j_-.l £<_-__/ (___. njJLI L4J--1 «-^-tj. V 4JL3- L^jl j_» jLL-j j-_-jl (_-___ 4Jj___JLl 3jL___Jl 

jC4-ij_>_i Vj i4jLc.jJIj __i-jjL_.y-J Ijjb Jk\ ^_->j i4j-iUI CjI ji*nnll 3j_ij_i 4_»j]a *_____,[ ,__J[ (jjlj«i 1 

J ii^J jLa-o-l jl .__Uj-. Ijj_ij1 .frl,Ui» Jj_oVI ____ («-jjS* .1 iL__i .jL-jo^lj 3j____JI ____ 4___.jJI 

(_-l__ ^jL_JI __-v-_jyi Lj-aLL-j (jju (_-_3 3jjj«i*ii3ll i~<« ijl L-Sl-i (jj--J (jl l-_9_j c-I Jju-JI (jja ^W» 

, I Jjl j-j-uij *-* 4-L-.JJ LajJ JyljjJ* L-J^ _'miiI 

(jl I ' I MiJJ lj-JI L-jljl J*l "»-*-* I * j-^J JjLs- JJ-_JJ (____ (jj-1 (_jl (_ r 4Jjl_>"-*l (jilliill ^cic ^JL_jjji Jj_ 

jju L__jl_> (_-_JI .3jl «nill (___9 Jj_j (_jl ^al«JI (jj-vJ "-* (jl -ll_> i(jLa jjl _jj« I iit-ia (jjjL___, (_-__>• *jL_^->.ljj 

' '(.' ' . - . " - \ 

1 <il'V a L_jj_/ (jnii ill f"l<~ Ja_u <_-SJj .4jJL>JI 4_l-_L-JI 4__/ljjJL LjJjL-. (__--- I J->> 3j_>- j 4jL-_a 

3jLs_> (j-uJ i(j n i i il l jj*) ( _-J_--i"-'l -lcjjjaj-a ,__l-_ lSj->-' 3 j-« JJ (j' <Li__- (j; «" ■ _ ' " »3j 

Ul lj_4^__ 

Jj_>_i I ijr J ___3 __ia_jj (__jJI 4-miJi-HI j__>ljj_vll _j_« -_ci).a j -.ft-* Jj 1 ^jjjL -Ujiil 4_> j J_a j-jC -Jjl j 

L^>^_«__j>j -.uij.tij jlc«vi _.;.«! ,4jl.vljJI l_j*_*-_-JIj -u>jL>Jl LulgjiU -.JIjjI __Jl I i->l j*il 
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ijglll Jr>6l l 

(subjective) Ljl j <_-cjJI jLu njiiniH r I -'^ f.' "j i*-L*_«JI p]a*j> .L$J _. i--"-„ vij 

^pjl __Lajl»J,l j__1 Juu jjjVI 4rtjn-».(__--4___j 1 1 Ju». 4_ajj__ 4_i_lj_ 4jjjiIj_ 4j_a jJjuj jsej (__lc I Jl>. 

(^jjuu^j^ii. L^jIc L»jLUI ^jjlIIjAjaJjJI JjLl>JL9 .(objective) __.-j.uj,. Lujui jjL_ia___ 

jj-al i(_LaVlji, n^itl lj ~-L^VIj-_J_»JI Jla i(_-CjJI <____ jjJu <___ll __lj_-VI (j-Jj i,j\i>0(jjj <*Jj_l- 

. LgjJ* Jl Jl>- V L#~_Ll_>.j ~ j__I_l« I _ , „ 1 _jt"~. , „1 

CjLiLjJ JL>_ 4j--V<a (phenOmeilology) 4jjI jj-U_ jJJ__J ____ __>ijc _,"'. > _>~ Ljl 

jMi- («jjJLilj |ftjjaljuk1j f-A>cl uiaj _jj/LjJI jl__»i ..1"",". ■ *_.< :4jjj_VI _>~ 4jJL_JI «>ljjVI ___- 
J « n i j (jJl°J ^J *" 1 *. 1 .' I . ' *" ■ *.' jLjJ -jLjj_La Jajjjj i iij^ j 5j_ul)I J">L>.J $_;___ j»jj 

__lj__C (jc (j^-i-r o"j (jl «JJJLl 4 K <i I 4J_jjiVI <»j__ (jjs Jlj\_u _jl $4jjsjjJI ^ajjjLj-- ___i "oLl-JLj 
uJji-^l __L_}_i>.VIj (JjjJI J (jui-illj j-«jJI jjjLj ^j -j< f 1 ,^-"r, 1 j i ^ , U ^jjj i_;j-_VI 4Jjj_VI 

(JJlLSj (__jjl J_L*jVlj (j___« ___J ___■_>_ L_J (___!l J_ L*j V I (jrU 4_l }L«J I Laj l (__CjJ I ___- J j J - ' I I j__(jjS 
- *> 

JL>u __Lc (_gj t-i i") 4____jl ___) _)--> j V i 1, 1 ____-! V miVI (jl i>l i «i I t~l La (ju qj> (j_s ,'ilj '.,„■ i_JJ j Jju 

.4_)j_j- 4_£— ji -L>. (jj___— j (j-O-O " n 1 - , „ j— _M Ijjj— J (jV (jjjjj u 4— _jj-Ij ■ 3 1 JlaI ^jpjjj 

.3-1 ■ iiilL «jjjuji Jl <i"--l _l jj i4jLal jjjl J 4j__5— C _jL_u -^iii"! i< 1 1 n-—_ 4 , „ A i I __'.! ,„'lVI (__»j_ 

fjil I Jlu Lajuii Ijjjj (_,jiM-y u? jJl JJL-eJ.1 4j>jjlj (^jJCjJJ j' <-^J-lj u' ~ Luajl — rajjJ.1 {y* 
' # * ' * * 

LaLtu ^LtojJI I Juk (jl uLjjjiVI (ju _jj) . I '_; -■*" Jj)l 4^JqjI ^jMj '"'I -»lt- ■ — " jjjoJLa _jj) 4jjL>o ^js 

.... . ' • * 

Laj 4i)JLi. I j i" (jl (jVI (jja 4jjj"ij Jjl9 lLLljjijj (jLS L«ji .(jjsjjl JJj-<u L-jj 4jljjvl jjjuj L-^jjjLo 

(__JJ-Jjbj(_jj5ejs «iLjajju 4jjsL>JI i_jLj^jJjJ,I --j.a->. ijjjjj LjjLSjJ (__,"-■>■ — M-o» — (jVI i(_$jLL>.(__ r jl jjjj 

(jl jj» (2) CjjiJJ ( 1 ) CjiSj (ju i-J-L-cj Ljji .4_ulj __-■",„_■ i_JJ j Jjji 2_i-_it-"H __"_■ Al^j (__jIjjJI 

(_$jL_L-l Jj-ej L«uj 4_u_ijJI __Jj J>L>. (_-_jJI J>-jl; (5j^-9 jl jjj-ii jl , t jnm jl l_jj_j) p^jji UjI 

p -* * 

4jjj (j<_cu 

J-u_ _jj) L^_:L>-j___l (j-L<u -I- 4jjj_u jl 4j>-jJ jl 4j_L___j_a 4j_j___La jl ) (__;l j__)L__ 

(__, I <" _>-Lij} j»l JLs-j-jiLj Lljl (_;l .J_jJI _U j (jj___a (jc 4j_3l_ __Lajl« a LujJ i_jj_)jj jj ji-l ■"!! 

J-Lui (__ic (j_S (jlj '^JuJ.1 J--I- Jj^-J- 9 ^l -J^yi U*' ''ii'*'' ■(,, *'J*"^^ JJ---JJ 4jJij--JI 4jjJ__JI ^-Lc. 

• ' • 

L4J (__, i« a V "jLuC jl 4 «Kj j_^L_JI Jjpj-J Jl__ ,_JJ j_t (j-uJ ^l jJl (j-Jj .3j_L__a jl 4jj^j-ca 4jx_ 

SjLi_Jl jl 4_J_JI (jl (jja i iji.iII Lal -U-.HI __Ll_ ____) 4J 3 _..„ill ■ 4jI j_>. jJlu Cul-' (jlj i4jjLc ji 
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. L-Ui Jjja 4j j « i*iij jl j__.L_Jl 4j_a j-L-U (jl_> Ls C__)j__, jj *j j ■ Z~> (j_iLaJ-a i 3 1 *»r 4 (__, i . a Cjl i j j ■ -">*■ 
jjji"H I i i*C <ij (jl_> Ls CjLj--I Jjj jl_-_)L (j-a-JJ J_- 4 «iKlLa «»j _■■■■** (j-C-CJ _>La j-jjju OJaj Ls Lsl 
iCjLa K JI _j_a Jjj_s (_-J[ L^ J 3^ Lr^' 'J-C-L-uilj jl_--*MJ 3jyjL>. CjLaLsoI jj-JJ LkJJJLi «jj-j 1L4-1 
'«<i_in i"ill (_-jl i J iTi 1 n a ^uLj ^McLi 5 -r j"i 1 ,_,_- LcLojl jl j jj (__jLiil _j_a 3jjl J _-J- i__1_JIj_i I j___Aj 
,<jjl 4JI j_->-l I X «5 4 Jju ,<J (jl_> (jlj <(jjjL__JI J--L--JI (_-i-J (jic L-Ui (*--J 1 I M 1 11J 

jisl Ljjlp. JjL__j LL Ljj» .4jJL__JI «jjk jjji>-i"I ^IjjVI ___J[ *j_-__Jl ___J_ *jJLI -_Li--j V 

(jjj millj (^jljjJI (j^olli «tti_- Lj j 1 -r j .3j*-!jJI l__jJ_>. I -_l,iU «Ljo (jJJJ*_fl JjlS j j J-Aj 1 Laj_»C 
j»jJal (jja 3jl>.Ij 3jj"_M .l__Ljjj"_'I i__Ui 1 1 1 1 nj 1 1 ««_Tijj jj (jJJJ^I lL-LjjjI 4j__u_T _jc JJJ^ *(_r'--^ 

«4i____J «jJU <jjj (jLa l_U i ^-aj . Licjj cjLI jj jl1« JLl>.VI _-_-<->■ I j" - - -I "■*■ _-J_JI «*LjjL--jyi cjIj-l>JI 

(___!_«. f L-dJI I JLjjJ Lj.L_> IjIjlcI *jil I jjk JLJU^jl <_y--J (j£iL«j V'"ijt,i 4_ljj (j-_ _1_>j__ i_J Jl>. Sjj- JjS" 
4 tj lU ,__,___. L-jjL>Jl I jjk ,_,__ 4__j_5jJI (Jjlj-sJl Jl-ijj-jj .3 j^jJIj JjJljil (jX. t_---- J-> (_--j--J (jL^ (jlj 
(_$, hn-»JI iuj__->jJI j^J_us (jx. i'lj-S_j 'j»Lc 4_>-jj 4jL_l>-j (__;jLJ,I 4j____jj 4_>-jj j"*j ^jjJI jj-«ji 
JJkJ VI i_j<ijJjJI l-J.I -sll (__, *n a CjI i 4jLiJjj _j j ii tt"i I ^jl ir-i" j_i^Ll«JI djjb n-«-j i4£jj__uj 
(jjz _-)Loji_J,l (j_a (j_C_4ja jj_9 j-j->I 4-_j__4J 4-lJjjJI ijjt, j, I n m i_J_j_i (jrLoi-J i M i*» <ij . Jiilr-itl jjj_a 
(j_jjj*_fl Jlp-I (_-J-J (jJ-^ J-ijH (jri-^ 3 j j.«Ji I, I Jjaljjtll (j*_f 1 1 nj^J _JJ-Cj (jJ (jj «iVill I jjk (j£Jj i_jjjj"_fl 

•cWj-^" J_^ 

^-.Jl 4_3j-«ll Jjj j-u3j-b Ij-Jj Jl_l_ i4J "_fL__^ i^yCjJl jLp (j_« j V7iJ (jl (jiiiiill ffti-J (jl_> jJ 

__J_ IjJaj 3jLj J_i jooj .ajjjj (_<; jjl J j 3" i ii U (jLuij 3jjj__a CjIjI j" ■t.l (jJ-". ^Jl-u (_--> i L£jJ_ ^1"it i m 
s » * 

Lol . "j*i_.u .11 ej m i II -___->. (jj i " - -j l-jL-^jj 4_l__I (_____> Lil (___a L_£ j__i) . L__LJj_u-_- jlj j" L___-j_l~ 

La_) .4jjjLj J-i 4_i__a Ll_.j Jju |«Jj i4__j___j sL-ajJI ___3 _ji_ajj ^jjL____j 4_l__I »j mi i iLa j=>J_Jl 

Cjl j L_J_aji_e_9 j»l "5j»Jj (j- - (j^j) LjjljJJj l n^J Ljj"_'l (j_a ^j__j *?^»l g3|-r i m (jj jjl J mjll JjJ 

^4_5j_L___a j-lC l!iL_-L>_iI ___a jjj_uij (____J jjj 1 m i"ij i4_l>JI CjL-jLSJIj (jj-CII (_-!_- "i li i a (___1J 
CjLyjJl Ji-I-I j^ljJ.1 (j-« J J^. (_r-aa •(jjLUI aLjsJ^*! ^yj. «jj-l. JjljJ J-_JaJ ,j----_)l ffti_- \ J-i 

4jjL>.jjJlj(___l jJI jaL_>Jlj4jjl-L>JI i al. i *.VIj2 ^<--.tl Jj j *i-il «-j .^-j a j_>_j , _£>.jL_-j3 j_*_JLl 

Jji) (j_- I _)"-■•_' lSj-scJ (4_i_iljjJI (jLL_j £jL>- 4jl ^yj-i _ij__c 4j_-__j j-La 4_l1I j U i j i » (jl_- l^»jn->-j) 

«tdc 4_o-__>. 4_vu,L_ j (jL^l - (Martin Seligman) (ji- rj 'j.- (jjjL- (j___ul _____ .(jjj 
(Positive Psychology) (j_u_jJl 4_Cj->_ - 1 j_i.>. ( APA) 4_^jj_«.'"_'I (j_j__Jl 
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Uglll-Jnoll 

(jru (j-oj Aj....X'A\ JJ_J| f I A ___ 4l*ii"LI 3j i_.IS-.ll i__l jl__1 _yi jj_1 i__Jl_ Lo _-J[ _, * ■ ■■"■ <__l!l 
il_,L_>_3jJIj 4j_~j_1 j_lC " j ** *' 1 1 3j_JI J_L_j p ■ ~-~ 4_ul_9 £-->Ji (jVI _,"'-- 4--j_>JI _ul jL>_l 
4j<ij*sj4n->l^ill -jjjjl -_.-r"o a J""'''" 5 : 1 *" 11 SjJ-i-Jl Lai .4jLa_l J 3 jj l_dl J 4jL-_jJlj 4__>_>J_> 
J__JI L$_l___.l "U4LI JoL-ji 4_>jj_ll <>ju- Jlie-3 (jl i i-- j i__U_Jlt 4jL_j _--J .4jLi-JL L-'JL__j 
4^ljjJ___l-iflsjj(_ J _' r*l_JI I -LA (Ja-a __M -■ L_^ __ij__j ."u_3jJlj4_>J__ll *L-jLaI _,U«j _;jjl 4-1 li 

. 4J_L_1I 4_U_g (J-u-A-kJI _-)LjJ_>o 



(-_ij-_.>- (JL_ :(Mihaly Csikszentmihaly) c-- f '-$_-*- 

J-uuj 1 J-.L-jj-i ~luL-cj (j__uJ*l jolc (<i _>-J_J < . 1 1 >-» i a LojLui J-jIi .j-ae-LI __-) jJj i_-jL-J.I - - L ll- 
Jj jt-> . Ljjj_uJ_i ___ _—jjjOjj__ 4_LjJlaj Ll_Jl l—iL—uIj J-J l_— <j_-jj-*> 4_i_o L>- ___) 3jl - *V-1 I — 1 _____ I LJl__ 
ij-Jj __jjJJ (j^IiJS (Jjj J_Lol _yo <(jjjiUj f l_»£.j (__Jj_.l 5 ju-»Jl (j-_u (<-_- (__-_ 4jLij__uj 4jL_ejl 
» * * 

•.(3-U-JI L«-lj.- j_-> _ 1 4_L-J3_«(jjo .(«JL-JI ___a __» l£j_£Jl _iiljj_iS(jjo juj^ (jjj__|__ij (■ L_-3j_j 
(Flow: The Psychology of Optimal Experience) "__-.ll s__>--Jl _>___ ^J-. 
The Evolving Self: A Psychology for) 4_Jl_Jl -_j__i'*>U (j-uu <<lc :4_uL_ujVI (j n j il l j 
Finding) "j^jcJI __,L___:i"j (Creativity) ""_^Ijl.)*i"j (theThirdMillennium 

.(Flow 
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dJjiioJI cujjj o^JJJ-oAll 



LLjjj^ ^lJLc J Ini iii <J_a 
T^DgjJI -j_o (ULijj -j i ino^S 



_Jj-_ _>— 'Ij t" inl l__jjjjl i(jLjL_u V <j!*L>^! _ ' — V-J>-«J 1 <j>— II lj_- i_i__l (__L _ (j-_ 'J 

4jj_ilLi J j *"~ "ii _JI •____! I ^ , «■ j ■ — * 1 1 (jj_JI ,__a jL>_l jl (_i-v-->. ,<-__" 3 jjL>JI -t__ «j 

(—2 <> jL_« (jLu <"djL__«j _>jj mi«II <jj_Jl _t— j_« jL—i-l (_3 <xjjll J*i <w") i_jL~_« (—2 J— _J Jlj-IjJ 

.(-JL-ll ijj-JI 

t l___ll (<_ _j_»l j_a1 (—1— j£j£ ijl *J-«— ' ij i<— — _jJ,l (_>_>lj_«_"l (__ jJ__Jl -I 1 1 *(f 

f L__II J— «j _; jJI i_;jjl>JI (j— >j-« jj- JiL_Jl I ''*■ _/■»_,"' U ; 1 1 jL__>.VIj 1 1900 <Li_ _ia L_ul_ 

-_u_»JI (_i.J i jL__-"l Ji_ <U__al _; jjl jLl>._l _>_ lj .1 ilnll _iljL__ul i«j__l _>jo I J_Jj Ajic 

■_jjj_I (__ L_ (jjj-i-_ Jl jU .__«L_I («J_JI *>___! (jjj j-u^ (__ -_j___ jlj___,l ___ -JjUI 4JL3II 
JL__VI Jii (jL? L-__c i(jj_JI (jjo JjVI _____! o.igMi _;jJl ~_;_uj_>Jl «_jJI «-""-j ujj^j^J 

Jl_ Jju Lo -_aj5__« i<i^"i,u"°ll Jyjj jl _r_— _• -i-Jl (_3 <«-_ (j_a_4 ___wL_l _F» J.J-J .~_"j_) J— «J Jl jL« 
^.lll - 4jju__J| "L___J( ^$jjj£>J -_>.j_ej_<_JI _i_1 (-jjl ((j_>jil _U j -j__.L__~ j_-i) jLi— VI 

< _JJ- _JI -_~L__yLi . L_jj___j _i"i___JI * -■ * • *~ _>_ j__gl L_4 jj__ j_~ ~ ' *■'" (jl _)jj '- ■ ■ *-* 
j-l . (Salk) _iij_<j (Sabin) jruL- ___> JiL-JI i *■ '■■■--_■ ,__l 4jj__JI 4_a_L__JLl 4jjI j _JL_ 

jj_ L^J jj__j J_5 (__l Lgjl j "L_j__L (j-*l j i*i ~i ij -l— j (j_>j_« (_i— «jJ.1 jL__-l •-— J (jl _, « 1 *M 

.Lj>UI __>j_« jj- L_ _j___j,l (j— - H l Si*.jj_--Jl («__JI -jj__J 4jjL_-I -_i__L u lfS~j j .jjjDI 

(j__j__lj jjLjVI Ju-tl—JL (__— j i_ P __LLI _)j— Jl _r_ 3 « - <_x_ -___« '*■!''■— I (j^slj-al _1L__ |_i 

. j_«jL_jJlj (j_— I jLj-- _»_>-> -— j ' ,<l*i1l (_>— >lj_«lj 
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JgjJliJnoll 

i"*uJL*»iII I iUU LcjLoja — I i" i*ii it> jj — Jl jLaj j_« J_« (_>— jJ. *_'' <i " _>' * j-''--""— U— ' O^-lj 

. (major depression) j_uS_l __>.--_ VI __> j_« --iji ^La .*Lj jLo ^ 

(jl ,J_i_> LaLI (j_/J_jL I jj * I ij, > I ' *■'■■-" J_i_,___l jj ■*?*! luL__>VI _>_ju»j _--— I 1*1 iii I 
Ijj4_- 4j (j_uL__J,l ■ juj_JI (_ i__>VL_ .|«JLl)I 4jLp (_>-uJ j\g_> 4_uL«j Ls (jSu Lv$jo 4jl tlljjj 

"■J— II jl (j_._u>.VI <__J_JI jl L__sJl jl JaaJI (jjju___y Vj (JJiLjJI (jja 3j_ ,__ (jj— j » i -I iCilj— uij 
(_>_jj.l I _£j (juL__U ' *■ ■ -*■*■ 4jlj_ JjLseJJ . |CjJjL_- 4_u__/- (j_ _>jj-*— «J Luj Jj ij»Ll_JI JjLu jl 
J—J i(__>- jjj_JI i__jJl>JI (____! (j_>jj.l j_ i_il__VI . |CjJjL_- (jja _?j->-l jl -_».j_a (_J. jL-_uVI 
(_y_j_a (__) ' ■ j ■ ■■"■_■ i4_uj_aj_>j ■* ;."-**■** 4-uI_l4j-iJ 4jjIjj (_-ulj_>. 4J (__*j_l>. (_iljJLa__l _j-_ ~>jl___ 
. j_-__lL Ijjjui/ jjjj 4-jj £_>•_ S , > ili ) (_,_/___>. i— il_> U i "— >t J— J i(_,liir 

— __>.j_g (___l 4j (j_jL— _U ** ■ * * ■" ■ **■■—- i < .1-1 1 1 j \ jj___ _jV itm ^ ."." i a j ,■*"** ! i_jl___) VI 
t*nii">jl jl ijl iiYiil jljjj j_j < j> 1 1 n" U -_L*JI _)L_ui (j_a 15/ (_Jlj_w -4jJjI_i_-. Js-lj-a (jja _*j_»-l jl 

_jl (j_9 j-^ cr-^-J ***-j-— >LU 3 i i n (_t_jiJi_»JI JM_- jiIjJoL "ujjj-JI JjjJI (__-- (_-l__ sVI _jVj_-~ 

3j__L__j a (— — - £->.jVI __— - _1J I ■ — — _■ *>jjJI _r> n"i^U _>V) 4-rj'i ill 4___> ___> i ' K i\n J_ I i i«-i« i 
(-_>!___> VI _)j i«-i-V ilij 4j____JI 4jI_jJI (j_ (_t_jjj__.l (jl Lx_i i(__j__a I_oj__ p £ i - ju-l 4-». Jju 4jjj_ 

jjl (j-a JUU CjLuiIjjJI <>_-_ (jl - , l i (^jJjjIjlII (jj-2 Jl _Lii_up- (___5 itLx_Vl Jj_u (jl_i L»-4 j__1 

* * *■ * 

-j_> J_o Jj-u J-cj (__— - LLLl__I L->jj_ilj (__jj___II (___JI (___5 _uj_>-l (__jjl ^jjj^I ^«J_ CiLuiIjJ 

.^«jlj jLjjl _--> (_ i__>_ , l 3 . . (jl i_j__sJlj .SjLuJI jj_ (_iL>-_Jll 

4jjL_JI -__ (jl ,j_>i (___MJ ^4ij_U 4__ (j__--4_»JI JMiw j-uSJI (_il__ VI JU- (_;jl L_J_3 

, I j A" jl_ jj (jl (j_JU Jj 1(__>V_JI l_L_J (_-l— 1*1 I IIJ I 4u-l_JI 

i—Ujk-iJ ii_j__>VIj J_ju_JI (j-u 4j__JI ^—j (ji ^ll (j_a i4jI JlJI _--> S--I" i*i niVI l__b j«i_> 

i__>.jL>. j_>u (_gl (_l| SjLc jj__jj ( L_j>L__>.Ij) Lu[ ._____> j_ L_L_>- L&i i_ijl__ l^jJI 3j__l 

* fi * * 

— jLajU a (_ll Lj_i__l jl i4_i— - 3j_ij_jJL jjjl—JI L___ I j| Lu_u Vj jL—U V Lniiii 1 iJjLl_-L 

(j_ (j v iu____JI J_j_u I -*■-_! ^o_,j (_|^ Lj_x__l i4jj_ui (_*-i_aj 4jj-cj« __.jju jj— jJ I (—1— L__.L_j 

(jl i*>*.ilj i 'I (jjjLa (juiiill -_L_ JjJo _>Jj_-ulII (jj— — jljij» nii _— S I .4_u_ 4_>-L_l -liL_ L_-VI 

<_;_l_. jac. js__j ljLt_j» (_il_i_'l -_j-_ Ljlnii.iij 4j_j»L>. (_j. -3ivL»jj (Martin Seligman) 
--^ljja j__ .*uJ_Jl oljji-ll ____ (learned helplessness) "f___i j_t_il" _____ 

l«JL*JI (_>jijJ 4jl l-IjjIj i^Ljju 4j_>L>.I^j i jLiol (__> 4___>j I * . fc> » « -^jU". ( __ . .. A II J-,jj__-J| _-_| 
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oJjjloJI djjjj\jgjLOoA)l 

^i" *'" ■ "i J . ii j iSjjjjl " ' * «LLjcj i— ^L__II I j-_ J ■*.<« j * . iiy.cyi «l , . 1 »~. *■ L_j| _j| i«_5j 

_J i_>-__ji-> *___■ J_i _)l Jj " _ . 4_jic (_J "*j *^ j . - V I ■ ^ j « ' | r"i _| ■■ j I jj U" 1 1 I J__ :0jL_4 t>j mi a, 

. _ * < -* » « 

_)l f«_-j . I j->-Lc (jj— J _)l i-j_u__'L ■ ■! ■ — 1 1 <<.l«") Jl_J . 4j1c "j__a_JI _____<u La __jL_- ___. Jl>jj 

|<__ (j_a _)L_ , j-l "'".,„**>* I I j__ Jila (_J[ _)-.-»". _;l £_9JU (jl 4jL_ _ya 4u_!_> «La-jJU _U -Li"ii ilnii^-i _jl 

• (jrtJ-a ___>-jJjjj (_$j"iiiia __J— — ._-j-1 r*).".''" tjjS— i_jL__>*_ , L 4jL__VI jI__>J — 1 j-vjjjjj 4___>jj- 

,_j..,A'.tl . Uj. ,;-'t j__V L p_j,»"|| <____ (jjlj—II ĕ_L_J ___ J___ (j_. 5jL_. j_u_Jl __.___VI (jj_j 
.4j 4_i_>L>Jl 4jL_- • ■■"<_■ j_uJLi J 1 1 i"i s jj * ".I _JJ j _ya V_U j»*>l i u" i ii**_f 1 j 

•Jjuljjjl <___ jamijni JjLtll I ju_ _)*l Jj\ I jUj i juljjj- JJulaj i_j_l_>VL> i_jL__j lil___ 

.*LjJI I ju_ j»Lsl I j_>.L_- i na\ (jl 4 X «j Lajo ju_> — JLL$_ i "*»Lji_ jJj j^jj L__> jj-«*_ , l __jL_ jJ 

Lo __-- J-J^l 3j U, j i ii — —l_>-jVI (-— - — ĕjuiuajl ĕlu—Jl i'11'm'ni i *>_La _)VI (j_9 4 i i ii __nm . . I«j"» 
_jj_> l_u 4jjL_4 (|»J-) 3j£i 4_a_>— i4j*I j ii i") <__jjj ii_jL____l 4_kIj_>.) 4jL_ (_-<*>J 4jj__ (jl JUjj 

<_— II __L-_*>LJij i4___ J,l jj-(JjJI j-.^j . p b. '< 1 1 L jj_____ ( jl jjjn"1L- .(____U __a i__LL_JI 4___ <u 

. « "* . * . " . * " 

_r* i _ ' I (j_« i L' " 1 <* LcjjLj L$1S — _l___ __j__ («jJl_— II . (jj « i~ «ij __^juJjj**c > I : Jj-— i 

^ _ * 

l_>j-— L jl 4_ajjj_u L-L_>j_i — _u-_J JLf )j . j_cj>JL p *j * — -I J-o _y> 4jj^_wIjj La J_u i_3j__ LjuL— i 
4ju -I «(_—!_ J— 3 (_— — (jj _y> 4ju _j SjLjj ">L_L__a I ■ '"_■ (jl e-jl\ *— * ■ ■■_' j[ i4_uj_-j Jill 

_U'jVI JjJ-J JjJl -J*_ J-ua __- L__L_=cjl rajL-JI fL>.jl ,1 jni") Luj .^jl jJI r^___»JL — Jkl)3\ _-__ 
._Jj___jJI (jj_L>JI 4_d_. jJl_j V La ^4i)\) 4_u_l (jj_j LaJj 1 _____ (jl _ya f<u_jJl ___- il_)L-_1_*_'Ij 

.(_j__>jJ,I Ijjb 4___L_JL j»jj Jju LajJ _)■■.--"'"■ 4JL— . (JjL-J f<_L»JI _____)! i_JJj (_i_. 2j*>L- 
4jL_>)'I JUC Mli- ,__._«_ (j_JI ( jil (___ 4jjL_j_JI Jj-jJl ) 4jo___JI J_l j_JI _)>)■ ! ___C L_Jj__ Jl5_ 
_jVL*_j*_'l f«i jhi"i Ljjjoj 'Oj-l£ (__jL1_>jj j»j_u jJI _ryjjjju__tl jj. —JJi (_ic J-U jjjl .cjLu-^L 
La[ l_i___**»'I (jl j-_ j»jJl 4 ij <i*-"i I *< -_■ 1_« J___)l ._jI___)*- , L 4_">L_. 4J (jj_j _)1 _Lu_-J tj'^\ 

(___ _>jjS _)-_ (— i— ■ _»j t-> *n 4jl Lo^j iJ_L_) |»i i y* hiU _njj-jj jinll ___ juj^ _^Lj__il (_lc (_;jl_— j 

j-_ 3j___tl oju. _-lc JjJj (_5j_l ._rujjjju_Jl <UL_j i)L>_ 4-9. 1 ^" i ii 1 1 4 jji«->tll L*>L>JI 4jml i.i-- 

_njjjjju_Jl jl j_L« (__jL__I J___u jujj_;jJI (Prozac) _Jl jjjj j-l^j-JI i_il___VI _L___« JjjuL. 
_ij__i_gj i _v_uij _Jljjjj (j_a (_J_JI JjjjJI — jL j_j ^j • .-««II L*>_>JI _nj _jljL_yi J-Lll j_)j_1I 

jjSjJI (___jJ,l JUC __2jJ.I _, nii->.ll j_e-«JI Jjj») < LujL>J' 0 jLjT __3 J-lj 4_uL_ (jjj (_?j_1j _J_-*I 

.(jjSj-JI ji Sj^ljJI__*>__-_<.j 
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UglJI-J___aJI 

(jjil i n^yi j __...* ,11 , U. jjrj jjl ^yC.«u _--Jl 4_i__jS_°I (j_. L!u__ . L__ul . I '■ i i «"■ 

A ■ . _l I , . ^». tl dj 1 ;! _. 0 _.<ll i-.lj_,.",tl i ___ljj>l 4>j__ ___ Jj— — _j-J' __Ljj>j^JI _>-_-jj jj_tjL> 

.(^yjjjS J^JI _Jj-_-ll __-- (_jIj__'*_M -}L_ _UJ jj -_-_JJJJ .(_■__?*>_ 

B * * * # » 

(— — (jj> j-ij^ _L__ol _, <jq .(.jljj-t-M (jL-u LjJ (^Jujj _jl Jj . Luajl . (_£j_s-l ,"■! *jl« a , <ll i ti\ 

_rjjl (hippocampus) 

uj-^' oj^ I jjj_>— j i j___ J*C i"i i " j _■ » ■ -> j___ (j__l_L_ (jj>jJ.I ■ il*i"XVI 
'-. .* . ' „ * ' 

JjjlaJI ( -jlJ--~i_'l jjjL—lt . 'I -» <_jL__j .3j_l jjl (jj) 4 *_;» « _ljjl (Jj— j— J ___) Ll-jjj IjJ-i ■ ■»! 1 

£y_ _Lu_ |t_l__j Ljljj __9j .(jj_JI £J__ ___ JJ n ."-> _J> ,_j_lj— j .3j_"ljjl ___) La jj ■ — _,L>Jlj 
» 

JjLu _____ (__ - }___ - ijjljjJI _jU*>__-'_ , I ,j\ 1 i_il__'>U "L_>jj«JI ___ oLLl^JI l_L>Lj_J 

._, ,,.ii <ll ______] I (jjjajjk (_"lif a J_Lu_ jl jtjl (___ (j_jjjj_L_JI 

* * » 

.JjjJaJI ___ L-jjIjj _)L L-Lc i.JjJis- "ua-">L_ L_L_I -~i ii~i i „ _jL_L_i_.VI 0Jl_ (jl i_jjj **. 

jl ._l J-l_ Lj-LAJ Lt, ~U».jJjajJI (-3-ljjD Jjlj_J,l I I <l^** (___ ■'■ '*-_;■■■ SjLj _ J__l_M ^JUL/JI J_Jj 

.4jJj_JI (_jL__*~_M — jl _i_i iul j^l.1 (ft^_ (j— . "_Sjj_U l_Jj (j— — — c_i_i 

Ljjj_- (jl (j_>j__l I jU i j_»_«JL Ljjjui (jj> i rtii*»-" (-—I I _l_Ij_JIj _, n 1« II L_4j__ tj-_ _ (__ 

1 y.jl a, .l*:".<vi ,-.1 . ■-■■- t j ■» j _■*■<■ <il '■*• Jiji ' - ij*)"l 3->-j i il . - 0 '■! * 'i - '■*>* S i__.tj.~j , .. 

c-il -r"ij**-l _L_J (_1_ ojll .#jj__u Ll U ____L_JI JL-ill (jji ljj_ jj ■ — ~l (jl (_l__4jj .4jJL»JI 

j*I ^(Barbara Tuchman) (jL__L~ IjLjL LjjjI (j_ l SaLVI ^JlA l_5^^J-__JI ~*j) < 'i^ j^^l-kl 

."S^Lill "ULlII ._jj_>JI L>jj Jj* Sj_u_.II jL___JI 

jJljj .3 JjajJI (jL_.Lj ~lj-0 (_-— j n,f >_jljJl (j-^ «L_>JI (j£. <fljj_l La jMi- (jj> 

(___ (jjjjj_JI 4j iuiij (jlj i(j_»jl i_JJi ___ _jryj___a IjjL_i - _j.aj > jl (jl ■ ~.. *:."<! (jl LaLu -J _* ~ a (___! 

(jL_ iSja-sLJLl <LL-j'_ , l (___ Lal . I i"_| . n <i I (j£. Ijj_*j_>- L_*>__-l 4 rtl~-V a C-jL- _,*,-» njjl (jjj— Jl 
_JJ j "-^-jJJ il_iLjj_~-'I (_— _ ■ ■_■ ..'II (_)[ _h->L_- J*v , «_i Jjju 4jj_>UI 4_Lu/ (_>______] " j A". ,„t I __4*}UI 

|__jjl jLL-j _jl_- JLiljjja J< i',i J->-lj-J 4_ul___T_ , l ~Li-»JI -o«>_- (jl — JjVI ^-LUI ___ ~ 

(_Lcj i«LLl_JLI cjlji.nll (___ jlj fl"iniL _j»—> 1 ~t~~ i <■ "u,ijl"~ill Lljiu jjLu_u> jl _— — _' . L __L-T_^*_ , I 

• . . cc . » 

(jl | ^_jl.'"> " j "'■ ■ ■■ 1 1 ,"il .»".^.1 1 Lol .(jL____ll 4___-j_a ju— . (J *>__ Cj*_* J-ua J—a ■ ^_.<~.~. jl 'j-lu*-*! 

^.jjJI L____U(__ JjLjJl (j II (jl ,4u__>J___».J JjLu 4jjJ- _>J> L^J j— — I (— lll — -LjjkJI "_a ■ *•_■<*". 

* * * * 

-_____>'_' lj __ljL_*i/L L_>l_«_a ~jj« irt 3 jJL (__ I -j" - B yA£- ■*--_' _jj> Jjk 
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oliiLoJI tiiuj \j^JJJUxaJI 

(jj» -UjLu Lo i nt _— 1_. L>.jjj (Cill Ui lr I in"t (jl Jtijn-ll (jj» (J-uJ (_-LJj (_-__"• SjjLc 
L_jLc.lj_-*-.l J___.|jj i_£)j__ . _JJ j (_——"- I * i 1 ■ ..". . .. LjjLlSjj ~ ' . '." '.' Luj jl ~ (jj» rt_CjJ1 (__lc ' -*>j * - '—■ 

_J-J_U( .l>jL>ijl 1 I TT j L/0 jlj(-4 (jl 'm LuLlSJJ £3jU__( — jl"(-t,tf> — *'*■ ' *'-J ■ .-.«jtl Li! J-3JJ (_,— II 

Lu jJ . LjJ I i*->l i ii Lt LLuil jl jt » *'* ■ '■- J > - *■ ... LUSJj i-ujLLI cjLuiLbjJI _>_« _ujJ.I -w.— .'■ 

j[ . nLsja- i__iljL>JI ejjt toJa__4 (jSJj ij-Jj-iJL -__JJ,l SL>JI J_,Ltu \j CjIjj^I (jj- <__La jljucl 
jljJo jl 1 Jlj JtaJI 3jl j 111 II jljJo L jl ■ Jj J1 ~*"'l _'j-"!" _F* ' jLl^y '-- J J > - L "*- L* Jj----' _U_-— u 

.-_-LL_J.I -uL_UI __- frl..-i(( I il.-i-jin _; jjl Ju_->JI ("jj^ 
y « 

Jj_».j JL_>-I "__j • j**r.lL |_Jj-_4 (jjL_-_.*}" I . — , ^* ^ ,. , _ „ 4j___JI I '. t-.j - . ^j^j j-u_> 
tjj> (jLs i lj 1 .-»--;" ju£l (jjSLj __3 _"jjl I ' I ; "•" ■ ■■ « (__-3 -U___t_jJI -__}j i.-»jll (-!_- Jjj_JI (j_a _Uj-U 
i_jj_u _j -r I 111 1,1 SjJjJI 3 j_3 (j_a ^lni*! (__wjjjj_i_ jL-_L_ (jj__u_i Jjj_JI _•___ (jj£_j_2j 

___.L_s__JI L^jlj__9 (j_4 -UJtL—JI ** . — M ,* *VI LljJj_9 ' " * * * "J L__£_*J ■ ~ ■! . .-■ ■ I . _. j| — 4_t__uil A 1 1 ...y .i *_* 
J_4 , L^Jj-lj <___ £_u _-jJI t.ifjJI "-Jjjl J_? <___ _)ljj__-*-'L LJ -t g 1 n"i 1 »1 i4_Jl_--JI -_Uin.n--.il 
jl (SjjL-eil 5jL_JI ,___ 4jf L-j.ll 3jLVI jl i3jjL»_JLI 5jl_JI ___ JjjJ-JI ,____ jLill _j>L__l -jjL- 

.j_jj-VI ____ -diijj Jlu a__. jl 1 j i>i"->j J__l_> jL_iL- 
{ 

•_a3 .^L_jj>U-_»__j_a jj_u I jM .. .1 l_iL__T_'I -j^ -Ul- Jjlj-J 1 Ltt^a lj_-lj Lx_» _jLl_(jSJj 

, L* j i g U"i (j*C lu l_)L_j_JI (jl ~u_> Llo L«"i i_j jJI o_jJI j__j — (jj--II -Lljjj ">jj-> _>_< (j_4 >j4_Jl L_Jjl__- 

'. _ ' 1 . * " 

jl>_ — 'jj-*- 1 'j-?--- (l)-"-)-"*-— -• liH5^ u' o^ M * y-l^** 1 ^ J 'jjL^*-* j->— — >j (jl (j*C.<ij 4jjJ_JI (j-jljJllj 

-Jaj*r1 a i'i— ■ 1 i«-»l __iLjj5 >VI i_jVjl— 4 ^Ljjjl L_* .(jl*io^4 jL"__u_>- 4_«j .Ljlj-tu (j-__jL>- Lj^jI 
j-_— >> _X-Tj\_a J*^ "'.' JJ jj 5Lx>Jl J ■"** " 4__uJjJI __i_oJI ■ .... «j ii_il millj (j_-2j_ljjl _ru l-_>- 

^.Lc 4_jJ__j__, mjjl- _)L_jyi l jj** j*Jj-jj (__-II -_L--jII e-- -Jj_»__JI .j-jSJI (_-_ --)I_-_J'_ , L -_iL__»yi 

li-rmii J_J . L^jIc jL_1cVI <____j___II -_-IjJI jjL__j> Laj iSjlijuill t-_U_ -lJl__3j -U_wjL>JI <3JjJo 

* * ~ * * * » ** 

V 4jlj >(jl j_-'_ , l J j-'- , VL ^(-La («JLjJI (jl j__j 1 Mj_3 Ij__v t«__jl____l 4__jj_ jj__ I jtiL-jJ (jl LjjLil-*-' 

jlj__il -LaLsl (___ i_jL_i-t IjjkL. (jj-J (jl 4 i^.tu J_-_9 _L>-jj Vj .4_uL_ La J_w jLx>> -Jj—u La _L>-jj 
Jl_i_« j_lC (j-il iii->-I jjjiaj (___ oLl_-e_u_iVI _TJ->-l <"i''i.i") LtUjJj i-_-L__-^VI l-U. 4-__>.ljj« ___ 4 jUj-ra 
La I .L^jl j __>. ___ eLj OjL-o (___J I 4__j-Jl (_— *J ij>L_ujI J ■ *~*»l (jiijjjl -_>-jj_-_j (jjS_3 i(3j__>JL 

~ " * 

j___3 — (-jL-ijyi j«_jJjl__j Jj-L_j __Jol_«~JI (jjiaJieJ (j_« (jjj lj_j_j_jl ji^l (__*J L fj_-'_'l 4j1-»-*iiiVI 
. r -.j|__)l Ja>Jl (___ JjLdJL (j-iLJI l_U . JJ Ju C—u JL-J .(j_l_Jl l -~i (___ jOijj iji* (j— il ii-V'tl 

3jl 1 "i~ 1 11 1, 1 tljjjl <U». _U_c_.1 J <_Lj_j_JI J^Li. (jja J_-_i)l -_-Jj-_-J 5L--JI _>-. I jLo (j--!j 

4JL-3 >-,i,.ji LiL- 5 j_.ij_m __i____r_'t '-'i 'i ■*-"■ s,«jVLi jj____ji i ijnij 4_-___ j__1 1 ;i.-»--n(i ^i 
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OgjJlyJnoll 

UjLSI ■-____ j («^JJJ-I J_jL_ (jc i <iqj"ll L_iLi_> _l _-__ j_<- (j-a OJJ_--> j____j L<_> i -.Lc J--~J I J_>. 
' iiTr"! (jl Jj_) lIiIj i i ii I «I ijliy a ju3___ 4_ij —-" I (jjj___iaj (jjj— -I (j7 jJ_»^_« l_L_Aj i4_-j_lLI 4_ujL>JI 
l-3l__U "LL^jj-ii , <*:■?. n Lijl _>_>j__j V I jU, (j_Jj .Ijji ,-fl-VT. V<jjjuj_ L_Li_J i(«_4~_I 

1_l_ (jl -t__>ljjl (j-« SL-jjj: £___* lu_u__1 (-— — (_____J (^yjlj- (jlj_>.l __9 (J_j_— 4_u_-l_. 4jj__t 

JjJ_* JjJ-l (jl JjUlllll 0 ju» ,_PjL"_> (jLijl L^JJJ-»" _>J* ,J <-jJjL> .L_JJ j (jj_JJU »1 n 1 ■» tl (jlj 1L_JL*<-J (jj 

' .ilt"il l ( «Wj ' " _J 'I JJ>- JjJ-"' ^ij-ui 

•3l_iL__;_i ijj-Ls^j^L^^^jLjajjjl jji <jL ^sj^ 

oL>_ _f 1*1 ■*■" " ljjj_uJ 4_JL>JI (J kj j^Jj lj *<j- (jj jjl _^_i_<_ _1 (jl Jj . 2 *■ ■ ■■ (jjj_ii_c i '« i 4-iic 

._>_>jJll I j_A <jLi_j JJjCJ _"l IjJ j-u <-J i L» _>->j_- (_ic i ili"ill 

—j I «"iMinll i <ij li-yu 1 <j i * i4_U_j_- (JjJoj (_— jJ<- -.Ju — i3j*"~~ ' (jj~"U j[ .SLkLi* < ~ - . 1 ojukj 

% * _ * 

(4^- jl i4_uajj_il 4jj_3 ___) f«jL«JI __3 (_<JjJL>JLj 4jL__J 4jL> j_i.l *_.'"'*' jl 'Q-~J)t jJI lt-- 

<__L_,I jl_fJ_J- ju.-J-j _,lj '*lj'Cj a (j_Jju_> j»J_J l_lj_C jl i4jj__j_i_ 4jJ_- ,__J_ 4_lL>JI Jj --"■"' l_u_ 

-____>. j-J-u 4-ijj_ 4 K mi a <_j____M _>_Jj . (_>j<Jjj_iJl (_<;! ) Ojjjj Ju ,__J[ J__ Vl (___ l-3 J_JJ <j_> _; jjl 
» » " * " " 

4__jJoj (jl u_-ej _;jJl Jlj__JI <jL_ lj_i_-l .j__jJI __jj__- jl_- L>L_J IjjI jt>_(jl_ i_jLjL_JJ oj__ 
(juiiill dLaicj Jj (_-ujjj__JI <iLj_-*iflj (j_>jJ,l I j__ (_,_3 _)*"*-• n (jjjJl »L-ltJl (__Lc Li_a j_-IjJI 

$4_u_>u (j_« I ' " b«. < (j_Cx__u_ l_u_i : Jj !LuL_*_T_Lj l_Lc (jjj_iii_> luL__-lu_i I J) Lt. :(j_uJ _j^jjj_uuJI 



jb^ij *lij_l>JI j-ji-JI j___l :(Robert M. Sapolsky) ^^LuJ^jL- .-»1 _j jjjj 

.Ll__** (__-_) 4-l__3jJI (__>■ LlLI 4 fl i LiJjL—U" (i— SwLlJ 1 JJJ—uLjJ— 4 - aI — ■ t ' ,t_ll 4jJ_C_) LjL___C_J <<J_. 

* * * 

j»L3 4jLi) ij HT-tl ___i 4 j j ■ <r- 1 1 1 (j_>!j_-_1j _,niiiill it-it ioll (-ic 3-*_>--- "--uJJjJI 4jLs-jI (jl (4-.J 
(j_a <>"-■<• 4__ljjJ LjjjJjisl (Jj-i- (_-— _,"n-r ijju-- (-J[ l_i*>L>. jj 4_i__ (jjj__cj _j*>_i (__lc 
oj_— _T jJ (__i__ojJI __J___|Lj a U ,~j 1 1 _ ) _)|j_aVI JoLnjlj 4_i__>_-__]l _tli 4_)*>L«Jlj .4___>.j_JLl (jjjL«__JI 

(APrimate>sMemoir) "l-.L_ujjJI ji_-iL_iLjj_Jj"j-_j4_u_ j-u ( - d f...,ii-.j-_.i-.i-.ijj_.ii 
- " "* * 

u"Mj>JI l_jj_a 4 -t-j-rjnij _,in i iil l l_u-__|I (__JI .L_jjJsl (___ L-l i'<r\°i (jjlll — jljinill (j-a 

.(Stress. the AgingBrain. and the Mechanisms ofNeuronDeath) c< 5_. — n 
The Trouble) <uj__uji (jjUI Lj_>.jJj_u Jj_- l?j--' l_iVI_l«j tjjj j"" '_)""" j"^ 4J____« j 
with Testosterone and Other Essays on the Biology of the Human 
"U_u jil (__,! j__Vlj lL___JI JJj :--j_JLi 4_l___jJI j_L>jI l_iL___ _ I iu"j < ( Predicament 
Why Zebras Don>t Get Ulcers: A Guide to Stressi) "UJc ■ .i:*.i ij ,u:.^n , 
._-u_____-_dl ju_J _)lj_--*-l ■ (Stress-Related Diseasesi and Coping 
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oIlcloJI cujjj \jqnLoh]\ 



\J\ni mng j ;6i^> 11 ^loj i q i_9l ari^l 

•• •• || i * * i •*• 1 1 

\in<?i 11 djjJojg yjulgjjjul 



__j_> «uj__ tjj^ J^-ij .1942 j»Lc jj_M (^jl5/jj<miu _>>j (_jl_JI <___ 
j ...i...-._ j^U; jjl (Enrico Fermi) __*j_J- j£jjjl j>-i'l .j-^Kj:.! <u>»Uj (>ij___,jLt <..».. 

Jij^l ,__1_. - (jjiLUI j<T._.... IjSL* .«LjjJI <U____JI JJJ--J <__-> 2 ,, ,„!-_ <>J__3- ___>J iLjl j j -" - ■■ - 
* • ' * * 

y>-\ (j_S L&jjj i«t--)l <_•___! «_9jjjj_9 <LjLSL_ I jjjj J4_> » 1 <iU II (ju Lol <LojIj __«jj_J ~ p _"■ "I <* 
JtlCOb) i i JJJjJ <-Jj£L>. f*JJ-- __-> £->. .__jjjj>_j _"j_aj pjL_> «_L-__ ___) <a___jl Jj__l (jjJ 

.1 iin-». ._;Ll_: «uJx. <__<_3j Jjwj (__s"jl <A^LL<3jj u i<i^j)*iiiil :__aj.x--^i~<iU Jjjjuijl (Bronowski 

* * _ 

jjLSj i«U__jLj "-JJ I j (jJkjJI jL>. Ljja j«___>JI Jj---> I j-i-S-a _)_> .iUiVq J_>-lj »1 iyiiiiL(_-S j-M «UjJ 
j<ljnn _Jjj (jl-> jJ L__> Leul J «1_L_> j <___> L-t-olj «U-J _, irioj _; jjl <>UJ_ , I 

toy) «UjjjJI «UL-JU jjjjLjj__Jl Ijji .-j 3j>.jjj <u_J 1954 «___, <t_L_j Jjjjj (_jj>j-_ <.nl 
<«ul__J Ujtjal j I Mni(jjSj(jl <l_« jj.r-inU (j^j^aJ .jJj.iUjinj jlj^ 1 jj-.SjLjx.cJls'ji (problem 

. J-jJlIc 4jj_-.j_) i__jL>. jjjj <<Oy^Lu<j jj") Leul J __j_i «Ujjkji. «Uj_x9 <-fll miCiim-' 4_-jjJ_> Jjj-<_a Jj 

LilLuLo jLjj_-_" j jji (jji iiL-ejj (jliTj <(Los Alamos) (j_jjj_"I (j_jl! s jLj <___) (_>jj_j_) _)_> 

■ ■■_■ pj 4ji^.Lj ^jlj.-i «J_uil _)_> .(«JLtJI <___> iJjW. j'-jj;-< Jjl < JyJu>JI (MANIAC) 

.LgjljjLl «ojjLo-a 

j-_ji jIihj'iLil<ij ( John Pasta) L__L (jja. 4_jl 'ki <__ijJl <_JJ j <___> J*_j (_>jj-t-) jLS' 

(j_ijl f«___J «ijj-O - I . ..I ■ ■■ _jLlJ-lj (JJJ __iVI sl_?L-__« <JVI (_JI .(Stanislaw Ulam) 
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\Jg'Ul\JjoLoJI 

^yA JulJI 4jjL~I -:_(-»■ ij-u 4jjjl__ ^ j^ _ *■ 4j_~L_-> ^Lla-Ul Jjju (jl (___oj"_ij (jL? . Ljj jj*. (j-ujAjj 
<jjLxojj1II JajljjJI ■ a j ■ — " ■ *j j* ■ CjLjojJl -JL~ (_--_-9 ,4^Laj-> Jajljj I jC. -* olji 

-_Ju__j| 4JL-JI *Lj_j-j .4_i_.L___- s,.>iiii iT-iiiij (jr____t___Jl jljLi-u Laj,u'> > (linear) lliai- 

1— - j u->"ni 4j_Li__>JI JajljjJl jjl <<Jju (jl_) (__j-j_l_ (j__! .(-jJj-jjJI I _-_> (_-_-- 4jjjl4 I #1 -L-j 4j _ul__JI 

__u_ (__J- <__j_-_j__ I jLj ^«dju j_>.1 jjio (<Jj cjLjujJl <__jL__» lil (nonlinear) Q__>.V 

JL--I jjJJLcj (j£j j«Jj i<_jIj_*JI jcjJl-u (jv>JI l_U j (___9 4j>-UI oL__-Lj_JI jj_l_l-j (j_o (<J .-JL-Jl 

.CjLjjJjjJI (jja jJbJl lj-_ JjJ, ( _,l-i--.' j-LIaj <_j_jL__- J_*j (jl 

JjJaJI (__lc -.-*.. -I -4_S/ -JL_J.I -_L_> ,__-«j_i_9 ^_>->-l JL_J 'j-^^<l jj» l_U j (jl_) --J-JL 

<_-J_- tj___JI 'l^jl ■ ■* JJ__u -jj_>L-jj (___«jj_9 (jl£ i-jLiL jjjjj-<__JI 3_Lcl nmjj 1 jjjLLC .4j, ljlii"ll 

IjjL. .yjtjut tjL. -Jiini'^1 L- .-JjL f l__JI (. Ljj-iJI (____ -_«___ JuL-M 4jl_jJI <__j_- ,__"JI .4jIa_-*>U1 

4jLjjJI (___a 1 ^ . ■ ■ .."■*. . .. oLJai. 5L!l (jLa 1 *j **....! 1 LjjJL- (j_« _J__J__J| (jj__,j__,j L j___ j»j_jI oj 

i_jL_L> jJl J-_--<1 J-JJ->- jl j-ukl -_~ i4^lj__oJI jjja -JL- ,_-J_ J-*-_ j-L_--JI (jl ijl < -.LiaJJl f.L__jl >t __- 
Jl2) j3jjj___JI (j-vJj "*■ i— j... 4jl Jj-i- 4jjIj_>JI I^L-LijjJI <"i it£ L~ l_L_) 4jjl ■•■*■ - 5j_u - '<•? 1 H 
-_Ltt <__j_- .-_-Lj (jjSo -•__- 4_>_Lj Ljp^LJajl ^L_-jl ,__Jl Cjl-ijj_>Jl OjLc .l_L>. JjjL <-j-)J Jt/ - . V 
^Lli-i! Ij, [ i<~\a <j' L>^-*_? ^U^i-lMJl (j' Cr^ ^jj-AjJI I ^jlf Jt-^i^l <JVj Jjl -i^Jj-JLll 4.7-/1 1 II 

.l^t}n4jl--->LJIj (chaOS) ^Mj.t-ll . ■;■■.*■ -jU-L Mtl-- 

t(j-tAj_4 

<_jj l^ir ijj_-__j (jl£ (__*Jl .(echo phenomenon) ^5 .1.^.11 Sj_-,l__j uj-j-ls "jl* 

-^jLl-II (_5jJ (jl Jjj- 4jjUI 4j_)Ij (_j_-j_i__ ___>. «.jjjJ (j-vJ . jj* - ■ «I *.".Ct I Jj - ■ "jj 1 ->Vjl ■ _ ■ 
(jj- j?Jb L_L-jj_5 .(_,_« j_i_9 (jjJ -_?j_i__J,I 4jj-_jJI 2_9jjJI 4jL__J |-Vjlj Ll_oL -» j "■ - -j j«J . 3jj____o 
(j - iri Lklj-ujjJ (jl Jj_) .*'lj ' ■-■ j___c IjJajjlj <(_j_ij-- j?l _j-ijJ (__-9 (__i__lj jjj__j_i '-■---' (___9 l-U j 

.-JjJ LUI (_;--j-J-9 JL__.1 

Ljpl jl,V j _Vjl-b-_Lj -^jj-j-;-. 4Jl___- (jl _l-«_i .(jjj-i-JI (j>-JI l_iL_j____>. ^.Jl -jjjJL 

.5j.i_SJI 4jjIj_>JI L__l«L_j_JI Jj-_ l-1I,'i ij-_ dLjj-iJI j«I_V jl_L- (jl£i .4jIjJJI 3_L)_Lii j-Lp i_-j_S 
4J-J0 L_-ej *_L_) Jj-u (<JI .4ji ljlii"itl -__u--jJLl Jjj- Jj*-*J Jj" i- £(_--". (_7-9 j*C lij Jo-I -_oj (j_L |J 
<__jL_i jl < JLtu 3j---V> («J JjJ_-jJ.I (jl i_£jJ (__j5j-l_) (jl_i iL_Uj (j_a (jn^tll (___-C ^4-L_u -jLuMj 

jl-j lSjl- -Jljjl L_JSL-j <<__l jl>.- , I -^L>.j__l_L .Jj_) (jj- <__j_S L__ -____-__. 4j1__->LJI JjLJLI -_>«--» 

(jl . I j"-*JL-I L_-j__jjI ___jJI 4jjjjJI 4jjjj_iL>JI 4 <j -_*tl (___9j 5J| m-ll -jLj__I (___9 i,___-jj_9 jJau 
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4 I 1 n I, I 4_l_v (j_ <u--».tl Ljj <r-ir j_« j-->l 4_>-j Ju <_xj_o_-JI (__J- i.imiLuj (_, i j ij L»£> <*m «ir j)J 4_j__u 

.-_!___- j_]l l£jj.LjjjJI j__C(j-a 

(jjjjujua <<___u <___Jl J-L__ll J_ej ___JL -_Ja_-jL)l Kj-L-JjJI ,<_Lc (j_- «1953 4_L_. 
jL-e-s ^j o iX £-2j <__il_iju __U i__jl_i .1 jia 3j_ij__ll jl-LC-M (jc ___u_Lj '(j_ij"iii a (oscillator) 
4_ulj 3j^_>-l sLjj (j_a (jjj____JI (jj--JI (j_a (Jj- 1 ! ____cl_JI JjLa- lj___4J (jjjJI i(_rt nii I i JaC 
(jjj j__l_Jlj) ^LjjJ.1 3j4_»-l Lgj J-utJ __u__ _--JI 4__,jj-1I *' - - —- tl I j '< - i -Lj__x__. J>U I »"■ " '-»"■ ■■■! 

___jjj\i_ii 5j^vlj '0_ , L___j_ , ljjbl j_J (phase-lockedloop) j»__Jl jL_al <___-j <4_»jjl-JI 

__Li ju -lil <__ic J <__Lclj_i_-VI ->Ju- ^j.n.-y <__j__ .(ji^j-jl 4_-Jj_>-j) 4__j3jjl __iLjj_<__-jJI L^j)Jj___j 
.3 _jlj 3jL_ul jl (j___-jjl I _ ■ £js (j_al j_JI (__JI L^Jjja _-lc i I JjJ-wjj i l_ul - <Lal J___J.I 4_J__a- jLJI 
j__lj (jc 3_Lc Jujj V. iCjl_iju__U (j-a <Ja__ Ijl-lcl j_jL_____J (jK <-jL-»-jJj iCitl ->Ju_ <->-■-». (j_-lj 
, <tjt ,..tl ■ j^jjjjl <__iL__>Lj (j_o /«J _[ ijL-i jJ_-i_J (j_u (<_L- 3juj_> jl-lcl ~l i^" Lal i(j__jl jl 

■ , I « l Oj^Jo J-9 <__il_l_-jjl - Juk (jja jj.'< JJl_J ,___-L__-»JI 

-_l_jj_>JI (j_a -J.L_ jIjlcI JjL_j _-lc j.L-JI _l_-jJI |«l_ll (_,■!■ — .VI __ajl_LU («ic (jL5 

" * * .» ■* 

-liLijjJjj (jja 4__ljil i_jl jL-Jl __iji__, jjinii"! jA___>1 («-___> (_* jJI «Ljj_-JI <«Jc (j-a £j_S JJ-J <4_cL_il 

J_a I -■_*-■ J__*J L^jl LaLaj i__j_u ijuTj) i<U-L-_--\VI L-jjK.jI. I (____ Iju^-w __--jj__ jj__ ._jl_jj_>JI 

j_>-l l_u__ i__j__ (jjlj)_JI j»_tC J-*'j)i» o' '^*- 1 * «_M_J •(_»jlj- > >JI (_rS^"LjjjJI (jjlj)_JI -_ic 4u_-_iVI 

_ ^ # 

j»L__JJI (jl _[ ^Vjl-I"---I -jj 'a »1<I -. «,-.ljl ^-1 4__kjJI 4 -ri'i i II j__ J__j___Jl_> __J j (j_-j) .LaLaj 

5_jjL_JI <jjL___>.yi Kj iL-jII jjJL_-u (j-o (_Jj) . 4jl_j)_II <_ujJ_JLj ijjlj)-JI (__J[ J<<f»J <«Jj) j i ii j <«J 

.f>j)___j)jl l_U-/<_^_i 

4_j___-jLJI ISLjjsLjjjJI (j_a J_i Jj-aj) <(_-_« ju-3 4-lj_>u -_-Jj (_-_JI (jj iiin^tl CjIj i nitl JjLs- 
-liljl i^-i"iVI (j-a .La J_- _-Jl_ (j>L>.l J-U LjKj) <-v___jJl 4i_- j-« _-J[ 4_ul_____-.y I KjM<_iUj) 

i f\ \ ^j_>a ^j|^_L_) Cj^sc^m 4-ll_o1JLI 4_la____Jl ^j) n * I ■ (^^.9 '.''^m ^jJI 4__u__-_-tJl 4j^j-___a__Jl 

3jU[5 j^j (MitchellFeigenbaum) ^ji <r j Jj < L,r, i * u^^y^^ ^,^".»1 j| ( j^^jlSj 
(j_a 3_J)_-L- Jjjj 3j-L*j -_ijl_a 4_uj__ - ( renormalization group) -_jil-i-tl 

-Jjli.JI (_--alhitl djjtiiill (j-a jL3-j-'l (<><-»." __Lu_« -_JlLc (j__ilj_) l_)L-j- (j^ llrSy- _ -_uL___--y I 
4jjLu-j_-tl i_j^Lcl___Jlj) l_J__!I L j_s- J__a 4cj) i" a 4-aJ-ul ____ -uljjjj <-jLjj[ jcj La (jLcj__ij) .(_-_-lj)--JI 

(jl ( Arthnr Winfrpp) ^j^jj^j ^j^'-» r l;-^' ^,— ■-*--' -•■.■^ .c_ijL-_-j)ll »Lu_,ij) 
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OgiJliJjaiiJI 

_^— iil ' «■-»-■ II Ji_a , I jl~-j - _ L2— jI ——_'_' J^ *■_> 4j_— i 4jj_l>J1 — jL Ju jil (j_a 4_jL— — j__i_u (j-*>l j-i 
CjLu»JI i*ilC . , L .. -■ jj_*j) «JL__ il 4_J _ j_VU 4j_.I JjI _Tj— -I jLu .4_»-j__ "j1j_- 4_>-j_ ■ -■■_"■ «LoJL 1 
_)*J>J -ji-l i.^-tl 4_j_l__ _ Jl ,-.!< , *,tlj ,_JL jjjJ («u___JI 4jjI j JlajJI *■_— 'I i_)L«_j_> djljjluJ 

.4J__-}UI LS^LLjJL. 5,'il- — VI Ki".KjU -Lj_I _J_. 6J __Jl ___!l ( 

I i) «I A*l .3_-jUT.tl ^jLiil <j__u I 4 ■>■" "UiiaJLa "uij 4_J_J»Jl K^LijjJI (^jj -..i*>*.ll -_ilj 

■* e * t » » 

_^ "lj__V-:>U1 JjLJLI (j «-*■-.■'-'_."■ 11 Lr 1j'-'l _ljj_l __il£ ."j-u-J1 _>- J_j-I *jj»„->11 -u__i_l (jl 

^jjL-s-Jl <jI_S_-4J LaL*j AjJLsw J Jutjj ^jJl -«-.jlull <tcl uill J^JLu Ji*) t^ni-r'-) ^jjj \ t"< a Jn mi! ^pJI 
. ( J jn"iinl,l ^yJa 4_l_i_>J (_$l ^y-S 4_3 Jo <jK <1,- j.i nll 1 "i K <n .(j-yv__jjl <jjJlA jL_^_j_) (4__Cjvu_| 
* * * s* 

a___.|j_L 

_)J— J (jl (jSLu • • L_j__ j j— - 1 (j*^-* o' (j^ -J 1 — jI j j »"i a 4j IV— i J - n" t-— Jl JjLuJLI l_al 

_►* (<«i.jJl (jjj-. -tJSL-j "u__-- jl_Ij_j --J---J.I (*.l___ii (j* (chaos) ^il^iSJl ,___j .(chaotic) 
jjljjl 4j j»La La -jj_> ___) .Ljj j u*ill — j j-_j L« ___ 1 — (jSL-j V 4j_Ij___ _ij-— j 1 * j ■ — »"_ (jl _ il j 
Ll_j__ 1960 (_,"•(,,! (jru J___ (jj» jil^-jUI ^jhia (jj» *j-ui.j) (Edward Lorentz) j_LjjJ 

Cjjjvlj ."l-L-JI I jj-rajLa *-j-— J — Jjl mll (jja 3 jL_J1 Sjj___l -jL- jl iVi'll (_-__. _3j__JI -u i 1985j 
__J[ 4-ujjJI S_— __ -1 ,_— _ 4_u-SLuJI _ jLlLojJI (j-a «I J_jl ,_)l__a J_i ____ -j>jj.a j-l_ j_tj __1_. jjJJ 
Ji_a 4jlflf _ > _>lj_.V (j-l^-JI JjJ 10 ___;j_tJ _)L_ La _)L_jj_j .«Lil jjj! i m (jja j<____il jj_. __j_J_]l 

.4 jiijiiijil — jL— jU" Ll i rijlljj Jj ,jj__ii_JI 



Ljjwjjju (___J ,jj_l 4a__iI Jj___J ,(jr__>Jl _JJj j-Lo 4x__->LIl KjaLLjjJI 4_3j 
"JLl_- _)l JL>_ ,JJL__JI Ijjk (__9j .4i_L__ll CjljjwjJI (j-a 4_jL_ jljLC.1 _jjo S__3il Cj_L__II 
- j_b (jj___S .j__L_a 4jvj L4J ,4jjj_il _jL jjjJLl _j_ "jjj_JI I _""*J -**•".' ' j» -jjl — ___L — ,__«jj_I 
4aiil_ JjLjJLI jj_I ^-11 Ljj-jj 4 olnill _"jLd1 (jja Jjjj* Jj>JJ .4jj__il 4™J_j_l O JL_ (jj- 4_ol_ll 
_-r Li_*-ll _Jji_JI , Jliil JajLui __!_ .4<C mmII (jjs 4j_j_ jj_>L_C (j_. _j_j_jj LgJ-_*J_* i4j>JL_ail 
J_j-„l - " i l U*,l l _jl JLs-jJ_J ."ujjiIjjSJI _jI JL--jJ1 _Jj1u, _j_a 4j j\j__JI _-_) JjJj-I 4jj jjjjl _jl JL--jll 
^jKjgll CjI j CjKjmiIL* ,CjIjl>.jJI * j-_ Jl___jl 4j_u_ -_a i_Jji-'_'l _JjLJ.I _ULu_ .4-ji"iU (j_a 
J*_) olj-uijJ.! *JL_ L_*j_j . I JU—JU j— ^l J_j_j 4i__jil _jl _L>>jJl _)_a J_ ■ „1 4jjIjjj_JI jl 4jjaU_— II 
4 Uj 1 n 1 _j— J-l jl 4ij____a _jLS_jj_ (___) 4_j__/> 4_jli__a _jLj_j_a |__aj 3j_lA 4_J_jl 4j_IjJ 
(__4j .4jj_>UI 4Jj1_JI CjIjJjjJI (___ 4u__v>UI _Cj>ll_jjJI L^j _jL_J (___ll 4j_u-JI (___ -j_bj njjji-i 
3 j^_>.l -j-d JuJLsJl ^U-bj 4_jj_l_Lo ol_cj)A-y--a ^^^Js» £jju*slu -*•■ •■ '"'^j-^j^ JLill ^jja 
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diLQ_oJI dilJJ \jQjJJJXl)\ 

(j-a _'_Ll l)J ' '"ijjj->- --5'L-->J -"-jiLj 4_jjj_«il <LojLoJI Cj^LuojII jl 4_jju_aj_tl lj^L>JI jl jjjDI 
j-jljil J-j» 4_-_____.l Jot-uij.'! (_^__>Uj_'l Jj< ^tjry^UI tjj-it i jU ijj .4lifinil,l j^jnill 

l^j-l «j-'j ijl Sjlil j-_>-'I Ja-JI (jK L*jj .l_J__Ij ' il VI 5 — , ..''l j "LoLtAjSLll ''^*l II j 
(cardiac arrhythmia) 0 *.jU,i l plA^il ^r-j^-^j 1 ,- l^i^l t--,. J o *,tl -./jj i-.il --'jj&I 

, .1^1 1 , - .1 1 , . , ■ ! ^ 1— . '— I j^ * . a ^ U jj**j 

Santa) ^ L-jLui .ijt.- ^ (jj-s-LJl aLtuJ L~ 3j_u_-JI ~ul__>.}Lil ~ui__j-M oj__> (j-aL__jj_i 

(complex adaptive systems) "3_i___lU 3j nj<~,n ,-.t-.jU*,ii" (Fe Institute 

y__L~L-_ua jl L_iL_Tj__i j)I l_)L|j)I j-j*T j)I 4j__. l_jI_uL_> (_ys _n in'*! i~iU (jrtJjLa (j_a 4__ltjja -tlj-»' - -«JljC 

SKL-til -7 jLu .|«jitlju*. (jjs JSJ 4jojJI *j__> (jjjjjjy ^<u _>>*j -o_^L_uj -_~ (jj-ij_C_u .■«L4-_.-'l ____ 

L_jLi-_j.M jjl _-lc 3j_l--i ljWj j-,__aj 1 ^ K lj) idJ-uj jLi 4 jijo Vi L--_.lji1 <>-L_j "___>L>J| 4_uJjjiL>JI 
■ SL-ei! 4-uI.l-.jSJ1 Jj>__>Vlj) .4jjjJI 4-lniVI 4_jj_- 1 ji< .JjLluJU _■_« 4jjL_ 4 1j< .n*i _-lc u *j jUII 

.LajLjjjjlj) ".-'I ,Jlj__il (jiLt~jlj) ._jj_-_JI (__-9 l__Kj___J1 <>Ij_i_-j 

— _LuiLi — ___«j_i_- 4jjiIjjJ __L_ul)I Ju__>JI 4jJjjjI jjl SLSL-tU lLjLlLiC Jjju . A " ■"■ -*• » <! -*--jl _"-" 

3 j *a1 ,*,,<*, 3l j_f Jj j_,_3jl 5 *, — U,,< ^p^jj ,j*ijj , -Cll -_j, LjjLsL-j 3j A X ____ _bl____JI 1jU-_~j • ->>-j'l 

j-ajjll j-lc j-Ll_JJLj L_!j__iil (jb__VI lj-__>._' .j»!i_l*_ll ____ Liiuji. (j___j __lc Ujl_,L_j J.i*ii-,<. j] 

.3-1* «,U *LjJ___>UI 3 -U*,*VI _,__• 

Lj^Lscj (___JI 3, Intl l 4-l_ljS_JI -jU*,tl (j[ .--jLaJJI ->_u- ___J 4_u__ljJl l_jLlC Ij1_->._j 
C-jK LaJiU i4 lii in--jl (jljj-^lj) 4 il i ill ^ «U'.M 1 4_jl Ju 4jjj)jL__ijI_i Jj)j_> -'I (_-J- La AJ-JI jjj) i ni*C11 
-Ju_j3 .4jjj)JLl1I 4 j*> j nill I > j ■ -- - * I Uj. ,. ,*■ iUr ^jjj3 LjJj JL_ (__-tl JUjJI 4jJ_vl L_i_uj->JI 4 I ml ■» 
4J-J_Jl JJ_L-J| (jj_— -C (_-_> » ■ 'J (jl Ju-' J__»JI I juk (jSJj .(jjkljjl l_— 3jJI (__£ 3 JLl>. 4 j"**j"1 j_— al 

.j-L^jyLi 4j-»iri~iii _)jj 4.jj-ii jji 3jis -L-5j[(__->(j<i<j'* l _-:jL---J1 Lal .41 inl,1 

oLj-t-jJjjjJ—JI (jja Vj_l9 .3 Ju L*il l_j__jjjJI - jlj.— j'. (j_>lj_- L— _— — J (_-— I (j-Ij- 1 ! 4_l3j_II (j a-C~ 

*>L-_) ^c-u j-Jjl_) (j- 1 4_^L-cj (j__j i4jJL>JI L_> jt-sj (_-_) 4_->j_--il 4jJl_il 4 <\ U" i U jl 4-ulji*inll 

Ljl JLi .L5L>JI (jJ-j-uij '.■;■•■ jl Jtil Jj-C -ouji Ljjjl I j[ (_{jjj___ I jijji !4j*ij*i--iJ1 CjK i nill 4__jjk 

^I-UII LllK 11» (jj« tlj-jl ■'.!<; ,MI 3_I_,^A*,1I 4jKjjj11 L-.1 ,1i<~.„l 4_u_.Li1 __J_jJI L_lljjj_J1 j-j 

» Jj-jJ>1 L^jjj ^c-cj Ljjjl 3L>.L_i1 .L-uj-jyi 4_Lj_ij «Ljjjj-JI -jKimii «Ljjijlj 4_u____-JI Sj^S/lj 

.4j)L-JI 4jjj*i ill j__ol-LtJI (jJ-it i (___ L_lj_-_*i 
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UgUl\>niJl 

Small-WOrld) j.i.~H ,JLJI S jj->LI_> (_i_ l<J j^_ij LyLa.-. L^ji Jliil Jj^_- j£ j_. 

5li^-i~ia j__JI --Ijji j^ja*. o' <_»"' j^LpJl ^U-jj <-■■« |&uLi i.jjjj.1 (phenomenon 

^LjjI Jj_u o, 1 iir J£ Cj_>__!-.j .. JlC (jl ^yic 3j,>Lc iCjL_L>JI _j-a j .S-.*;ll 4_ljLi J_u_>L-u/ «__i___Ijj 

^ajiLi.; juil __>j__ -j_*jj-a (power-lawdistribution) 5MU-,,.,vi t ^-,i«.-.i. J jj-; .J 

, i *. _. . , jjej __--. 4_L____a i ... II (j_a ,__-____JI 4jjjLiJI (jl (_-Jjlj Lc_d . ^_«_ijt-»tl (_____ j_>JI (__i-__iil 
(__jJiLj _j_jiJ_J_l i__f>j_a_5 iC_jj__yj (___£. j_»L) Jjj») 4_._>La_JI jjL-eJll (j_a j_o_i JJlC L-JLi-b (jL? jlj 
(__ic 4j_>jJjjjJ_JI j-aMJI ajjb jjJj (jl JLJ V. . (t_"J_->Jl (_-j1 jaj^H JcLilll l-Kj ni _____ -lil nnijiill 
jl (__jlj__ijjl i n^j"ill L^jjJjLius (___£. (_^l .Cj__j_i__JI Ig^r-U jl (jS-tu __-jJI 4_i__L«_>JI L__i-oL_jjJl J-Jjjl 
(___9 Lii_Jj ii_Uj ,_,][ Loj i4-J.LJI 4_±__-j_>Jl (_CJ ji (JjJuJI j-ilj (___-_ L^j--_ (___£._« i-LajlUI j»JJ*-gJl 
.4_aLjJl I jj*ij*%jaL-j-.J 4*y t nill Lj-vjJjjj_-_ _>u _L_jjJI 4j -j^ (jc _«j-__ Lij jj u_jJ (j_-l jjl C_bjJI 

.-Li_Ljj\j_Jl »jUI (jli-o -rjL>. -..poLijjL-l _ju>JI £_iL«JJl (j-a >Lj_a I jjlc L-jjJ ji jJaljJl j 

-OjJLse-a L-_£lj__x>(jl_) , >l ■--.-■ aVlj^l -.*■■_. Vlj ».Li_-_M »J— C (__- 3j A* i a Cjl *C j 'i II (jl (j_a («C-jJI (_,lt'^ 

<uj__j| *Lx2-JI (_-_k ->j-j_>j .__il_>j__JI jl (j-iLUI jl oLi__>JI (j-u 1 "i~il ^__>_i (_--JI j-cl j-JLi I j_> 

4 atVi-Li 4-__>L_>Jl Li>- jLaj jJhj (j]_) . 4 1 j "i t, I 4-i__ (ju__a->jl (jj_J___ (____ I fljlr i ililll l-ocj (___Jl 
,<__LjL_uJl (j-9 II 4.j_>.j.«LijjJl ^l~ i~ ...V L_jjJ_> Lj-L>.J I j_ "jf[ 4jjjjL__ijl_' Ijjj-s L_jj_; oJ-itAI 

Alan) (j_L<_>.jjj. (j*_'i 4j jkLa L« (___. J-Ujj I j__j »Lj-iJI 5j -j*^ (___£. (___>. jj_u jLiu i-j 
4j<j<i--jjJI -_-j_: j_i sjLcl (j>. 1952 4_i-- (Andrew Huxley) u \...<». jj-uij (Hodgkin 

plj_>-[ (j-« I i**T j[ tjl t-r\\ (__j____JI jj_*-JJ 4-c>jJj j i n^jj^SJI Lfc_jL_uLj_> J^Li- (j>» 4_u___uJI 
.L-JJj J_i-_ I _"i J l"i"ij 4 (_i;l I i iii-k > n^nll »1 nil- j__C 4jUljA1l Jj-Uj l__d*>L>. (jSLal L_ljl_>J 

M___>jj ■ 4 _i U Ij A 1 1 4 iijhj-) » I i*m i 1 1 J!>L>. (_£j->-VJ LLjIjLuJIj jkjjj-iLjjjJlj jkjjjj_^_JI (3-1 JLi (j-lj-i 

.3 Jl>.Ij 4j i ir-<r 4_J_>J 4_iJ__>.*>LJI 4.j5Lj.aL-jjL-l 4__j_)J) *>jj-_> ___]! 

(j-a jj-vJ _L__i .(^jii^j Lu 4-aLc. ('iinjl 4 jT-j"ilj---u*- , l . j__ (jl (___3 j_J_JLi 4 K i~h 1. 1 J"i i"i"i 

Lajj l_U j j_«J .4jjitaJLI _jL_j"i i.iLI (j-a 4lnilni Jilc jji"i« ^\ ■"■jj"" _?j--l l__Jj_o (___3 J j •»*■■■■ II 

Jjj_ji (_-ic- IjlaL- .4_ji_J,l i*il ->.|- i" . ..VI (__J[ J__>j_JJ 3j__,l_J,l j^c _3jJ_JI (j» Jjj-a i__J ______ jj_J 

^LJU. (DNA) 4jI jl ^jJI J-Laj >jj^a .4jL>JI J^^^aSL*-.^! 4jij-*,tl dK i^ll J_ql 

^i i_3j_u V LiJjLa LiiSJj i4j__«j 4jlj_> 4_J_itil CjLloJI !__._'_' ^_alj_il JoLiUJl (j-Li-l 1 '' '•< y 
dLajiUI dJL-b J-J .4^i_> 4_ujj_u (j___Jl I g i«-i« i 4 U ,1 (__Lc JJJJ C-j-j ' L^jI J-a -_i I T~i j _jL_u_>JI 
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aJjiLoJ I cujjj O gjjJLoAI I 

0_-_ _bfcj (jl _j>o~mii'i _ Lii_Jj .4ji (j[ _"jJI _pl_J t-ic 4l--i<iU __LL_JI __- L> 4_a}jJ_u (jn<iij 
4ji-jJI J__jL_JI _jL_iL_ _>-» 4 j^jdLijjJl — ^"ii"nn_ ^ J*fd ' " (JjJ— ' JiJ** 1 - I i«t~*. ...I I j[ *j '* .Ml 
ffl _Ujj Jj i iiii-*-'^ ^Ls-.I |<lic. _,__ j 1 <-»~i ""1 V 3j-jj_ (>_«___« 4j (jj^y* 1 ,1 j-Juilll I ju» (jLa i3j,U"iU 

. I <>ijl _L___)_lj -"LCu>.VI _.-<- _J[ 

_,"■ **■ *> _JJ j £jOJ A J^*J "I * J ■ 1 II ^_U__j1 4___~_a (j-a j_a_o (Jjpjil 'I . .^j*ll . ^ ■ - K *. a (jl 

(j-a jaLs _j ._( jL_>VI __L_ *U~lC. jj-L i».! .lni.-i'l i_9j__a _»Tm"i«11 _-_■_- ,_1_, ( il«*ll ___ 1 i>-KJ jj 

.»__* -jjjj ."__:L__,I __lj.it.U _ru J_o ^ i"-t". ,__ll 4ji__- jLII 4___j_M i__l inCimL j» j_— i L> JLic LiU j 

JjLdJ I jL> i_3j_j _ lj_J (jl 4*j*--.tlj .^-j]--_-L-(-;.jj_)4j| iii-(__>4gjj-l Ld-JJ-- _-_) AK hiU 

(j| (jj «*n 1 1, La cl_3j (___ (j— Jj 1 LjL»-jJ_j __jJI 4l mhVI j JJ*"' JjJ 111*11111 jl I fll ftl -r"i 1 Lili_> JLaJ . LjjjLiu 
« * 

. " j .*■ I ^ * i ^ I j 1 

JjL>. l__k __1_. Liiii j_>j) .____ jLul "_ j_i jj~__ -_jU*ini* L_-l_t-'l (jl "U-l 1,1 11 SKn.U 

jj£H IjJlC I JjJL_-_- _>1j_[ —Jjjj jjl jjjj ■«'yll 3j-cl iiiaj <_jJJJ_J1 JjL>- _)-« I i*v «"1 LajjJj .EJniill 
._ru jLU jj-i__j (jja Lo Lajj _)< n"i i 1 n Liil 1 ( l i*il __i_Jj 1 -Lu-M jjja ^_____tl _yĕ— »-1 

(HenriPoincarĕ)4jjl__ljj l j;j__>i__ 1 __;i_j^ __«vi Ijj-Li-^j^ 

11 ___ Lit __j_>. a ... > ; ^il ____ ."gMjJI -1 ...--VI LjiL>_ 4JL__» ___ (jilj-iJI 
(jl_ (_)l*JLj .JLUI JS__JI e_- L*i>- <j<-«j V L«j__-. *ui_>.>UI _j"-j__.I o' 1 l>--- ^ -M_>.>UI 

|4-uijj »j— JJ (jS_u j[ '-j-J--3 _rJ[ 4»-L-eJ I i 1 11 1 Lul i~i yi\ 4jjI__Ijj _>SJj . -___u V 4jj^L>Jt j--L__JI 
4_ujJo _ru uj .(____- ^Ltl ^U—jJJ 4__jjjjl 4j_.jill — -~>LU (jja lj-JJ-> p. , "J (j' 4_u-___JI jj__JI 

(jjjjCLa_4_. j^.l_U_-^Uj____J_JLj.(state variable) 4_U jj,:.^ JSJ ljj__- 4jj[__Ijj 

(_1_, (_J_>_ (-— tl |-JjJI LiijL—J. 4-j— _xJL _>SJj S _) _ - 4jSLj^aLu jjl jj___u _)l I '. '<< .____ 4j>1_ jl 

.(JjL« _— 3 Li__ul Jl>0 .— jIjj—_CI _rtJjL a 

» » 
j—SI J___— ul JJ— o J»l JL____L |»Jl__I (j_x»J jj— -I jj\j i3jLj_La A j ■ ' II 4_uj__JI _— tl jLa 

. I j<j aLuJ (jl j pf (j_CJ 1 j-_iL-a Jj 1^-1*1 (jj- (jSJj 1 1 Jjjl>vJ 

.Jjj_-_vaj j_j»_;j__iil |_^_Jl __L_ (turbulence) ■ .ijU.uyt r i .-..-...t ...... j_> i__k 

j_^_ «^jWuni V .(jLojJl _y» (jj_l (_lc JJ jj La j_La -___>_ (__t1 ___'_ LlU Li_*jj_4 (j-n («-CjJI (_lc 

(_!_. (j__ij .4jjI__1jj 4_j__ _-jjl (state space) -JL>Jl *L___ ___» L^JjL- __j__»* 4j_l^ 
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\JgiJI\JjCLQJI 

"JUJl *L__fl <j'_' i^jJLl 4_jjI_ L__l->LujJI jJ-J*"- (_->J ilj jlj_»JI jj ■>■«* -^.t*-' V JuJjtjJI 4_>j 

._L_iVI (__Ll_-V 

j*I CjI jUll " -*l - — Kj'iKjl.1 (___- . Jjjj jj^a ll-ej *j__jj.l I j__ I ''""■ LuL *V->- ,j* i'l i< «.j 

LuL_L_Uj-_-ji(L_flj23(jj»L_J_j_'___) _L»jVI (_>-jj-_>.j_il ____<] 4JL_-JI -I ,^«,.-.1 ,„_.U1 '..tl 
.,___^— u_jj»j_iJl (jjlj-JI .— — *- (jjS_ (jl «dojjji, (j— Jj i j-r I jla . I j_ __« U < -'-4-U.v_'l 0 Jl— p fl - ' 

I jjkj .(jjlj— II "lJJJ- "Ll L— _-Q La I jjkj i^JlM JjjJ- — JjIiiiII 4_uL__—_yi ,_>-* Ij-Jl — _jju LaJ—C 
(j_. 3 Jllaj L$jV 3 ,1 "iU 3 «itVi_>— 1 (_£ jJLl Jj-Jo _Jj__JI *_j— j V (j_*— i •("•jJl Lu>V__!— - __ jj_JL 
. J— _> I iLa _"J_j V (j-_i— > L_— jl l_i jlj_»Jl jj_— u -^j U", . „ i V Lul L-uj .(jjljjjl 

■i^.H (j-iiwii Luj :"__«(>ajlij° jj_ (Richard Feynman) (jL_L_) jjL__jj jl_ La_j 

-^jU,"ni'i V _)_>- j ._jVjltall _,rj ill njj" t 1 1 J 4_jj_3 (j_. (_gj mhII J——II 3j*-_ — — I Jj— lII --_J— — !l 

L»Ijj (_____*! ■ .IjU,uVI ijjj j_o f L__i (_5j->- >UI (J^jj _jVjL_« (jl _Jlj-[^jti*iii't V .|_j_Jl \-&a4& 
(_,_- (_$jj_»<j j-y ijjjjj- "JjLla l___i I il La l_jju (jl j»jJl -^jU" ,„', _ .SjIjj '*■! MjU ...I ^j^j s ^JJ 
ju-il £(___ , (_—tl "T— — ej L_> I j[ L» Jj— J (jl ^jUlmi V .V j_l _jL_i_>-l j_l (ji_t_j_ujj« (j__Ijj» j_l ^jl___ 
. (j^-Ujl _-$(___ 4jj- -IjL i'Ii,i-".|I ■ ii«y'-j \juay L-jL. lj__»j -V f\ (4jVI Jl_) L»i- 

-■1—5—) i_9jj__ i(_"j__Jl J——II " J — ■ - (j « j-jL—JI ^ jU.ll J_JjlII l_U j j-Lj (jl Lajj l— J jj_) I j[ 

tjl L*_ . L j_L_ ol jjjjj-- Ij_»jI .(dimensionality) "u.l-JI u .i, ^ ^ lj j__j ^jj» ^ 

. jL*jVI (jjO J JL_ (_£l JJ__— i L— JJ J_L4J (jj— _J—u i 1 1£ jjl (jjS JjiL—a J_L9 (_— Lc _jl jjjJJ-4— Jl *JL_ J _L_— J 

^l~ii"n,iLi 4j_9 |-j-u |-jj (_pL_ u Lujj L «J.I — jl jUr (___ 4 l*i <i" 1, 1 4 jij"ijjJI 1— s_L I j=-jjJI l5Jjj L^jl 

.S.i "»ll '"'I -j U ', 1 1 ____ jjl pjU 'r.tl (j_lj2 

Lajj _. (_*jtii|l -_L«JI 4— ujLiLttJ — JJ j *—ij -*■■■•' ■■■ J_ *J *-— jl 4j_— S (j^__ll I j_> j_"j 
I i i^C 1 1 4j_jj CjIjLjli 4_— LiJI L— Ijj *j__~ L^jl jJ *)L_* J__al l— J j Jjl3 — jIjjjj-— — Jl jjJuLu ~_i_— ij 
ji_J (_, n,,,!'* JjJl^jm;! J< i1i"i V I 'niiniV-jljl J-Lal Jj-»--^*) 4jd ii^ill _3lj_s'_ , _i j I n < u'* i L^il »j"i ml 
(jjn ,,nj i4 i^ll Ji_» jJlj— _ il 9 i^«l_ (jjJ Ll— < jj jJ L^jL_ Vtj i (4-jjj__JVt —jLjSLi «Jj-LJ.1 4j_Li _j L_4 

i*,j*- i— jl jij-iLjJI l-uIjj». _,*-»«, (___) Jjl_IL — jJl-cj L» I j_»j ■ilr**"* j * Ijjj— . L» IjjjSj (_>— >j— — IL 

!_)_'—>. (_l— (_Jj_-KJ (j_L_ljjJI *j_» (j_* ljJ_Ll (j— Jj I— jLjUill (J—UU (jL_J-l (-)[ L-lljJJj I -<tl Oi—OJJ 

L^J |-L_ ___Jl — j_J_j_ Jl CjM— li (j__uj 1 -*■«- , (j_a J_) _ Jl (jL_j[ (_*l «^iU* , „j V , 3 , 1 n « aj 3 JjJu*. 4j£.j_) 

.-_iL_Jl -j^j -____! (Kasparov) __jjI_l___; (ijU. j__- (Deep Blue) "jL i__j_" j_j.jj.-_Jl 
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.3 Jl_j_U 4 nh'iVl (___£. i_fj-»-> _--JI liiL-cJjAJ Jj-iI__J.I 4ju_-J Ls jj» I jjk (jl£> I jl La JnL-jl 
(j__AjjL__/Cj L-l it i m (_--JI oWI _IjL_*uo {jc (jjj_-Lc (jl_wj__lo-> i_sLLaII Lu (_yJjJ-y LojjJj 

- 1 a 'i 1 1 I _ *J -- 1* i* ... 1 . 

4jj-<-~iH i>j__jj__ .i njVJ.I _uil m-_yi I juk ^jLlij (jL__J Jjl __j3j_l3 jSLjjj^ (jl£> Luj 

4_i__~ L«(jl j_L_Jtl I jj___jj j_> jJL jj_L>j .|-_L-JI 4_i_ujLaJ. LaLaj SjUJL-- 4_ijj__> <-_, i-t* ml 4jjj__iL_-JI 

<(John von Neumann) (jl-aj^^jjij^jj*. <-j___>L__o 4j j»__[_" jJl J___Jl j__ 4jj_»__1I *lj^>-l (j» 

:4jjJij j»jj ol j i ' JJJjJ l_ij_>L-- 4____>j |_~jJI J>-jJlj <4_lj___ll 4_JLc CjIjjjj io^ Jjl < <--___> 

. cl iTi i J (jjj <_--L_- (j-3 4jj5j^ J*-J <_>->-' 



4jnjiU-.il l-jLu^LjJI ySjuu jl__J -.(Steven Strogatz) Jj_^j_>_L_ii ^j^jlui 

LliLaojlaj -^- '_;"lj "■Hj^jt---^ M tl Kj.aLbjJI I tj j a juST-M _, <ijlt"ll l_i___JI l__Jjjjj < Jjjjj£> 4_«jsL>_j 

Nonlinear Dynamics And Chaos:) "4__,jl_4JIj fL__j£Jlj cL_-VIj *Ljj__Jl «___> 
(With Applications to Physics. Biology. Chemistry and Engineering 

< j nnll j»jj (_-lc SjoljJI 4jLejl '"'j ■"'■ .j_L___J (jl i 'I ilijl [_"jJI (SynC) (jj-ljjjl l_i__-J 
l«J__JI CiKj nj (jjjjiijjj-- l_i5>L__>jj <4__«l jjll CjLcIj-JIj <4jj___U lTjL jj jJLlj <(__jjjjJI *"-L_liVIj 

(Science) ^LujjLu, 'j (Nature) j-i-jj ' J__« iLu>>Lc[ JjL_jj cAcj iU- ___-. jji.r-iti 
<c\ jyi 4i^j j^jjjjjjj j^L LiJjjjjjjj (Scientiric American) '(jL. j-u-1 <<L Ar.ijL.. j 

. jjjj (_ui[ __j (___lk 4 L-i~r aj 4_l)LL_jj_JI 
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Ug_IU_2___l 



SoLlsJIId 



Lajj i_;ju_jJI j-jjjaeJJ S Jj < n fl Jjlj (_jjj_*JI f Lj_-VI (<__£ j i<-ir ij iitM I j <<-i«ll I jj_ __i) 
__jj_> _>_— I .4j UVI i_3jj_i V Lii__j SsLj_>Jl Ls :Jlj__ ____. <L>L>.VI l_3jj___ Lul L_j__j__.I (jj-J 

,-.l< ./i.tl jjIjjj <2_u!A_i___iVI jjljjJI (j__ }Li_a L_Jj (j_a J^-tlj i4_tjjJ_>JI 4jJVI -jljj-i 
V La I ,''.'■» <4_i_- 4__ij_il 3j_- 4jJ_vJI J-Jju La _>-Jj <4j____5LI _;jj_JI Jjjl Vill JjLuiJJ <4jjIjjJI 

.4_jj_ 

_)V < Jljjjjl I jjk 4j_».yi (j^a 4_x_il 4i__ _H inn-^ill (jj___C __a (j*v i i n Lul i <l i"il 

__j___ULi — 4_y__«Jlj Lj_-VI (j__ < 'Ij ftLj *Ljj_j_JIj f L)jj__!l __a LI_j__La Ijjjt" i 1 1 U" i ii 4j_>.yi 

jjj_ _>_. jj — * * |-L_ «lLj_-I (<___, j-Lol -_-l__JI i \$ njin «LpJl 4_u_L_ _jLjj_L_I ^jj- (jl — * Lj_-MJ 
jL_U (jl L)JJ__L4J (jj£Ljjjj .dljjj* 1__J__J V(j;_jl (terrestrialbiology) (___jVI f L_-VI <<___ 
.(jjSJI (_Ja _,__-_;l (___ 4jjj.-kJI 4_i_VI (<_i_>J _njlj_> l_L__> __j_> I il (<_c 

____jVjL=tll j^j-iI J*Jj .4j->.[(jJ- i 1- !-»- jll __- 4j_aMJI Jj-_JI S-jL>. (j-a ^L__5(j_ : J j_aVI 

fr ^ J. fr 

f Ljj-oJI (3^L<_J j-1944 4__u <_ij_>JI f Lul (___ j__j <4jL_il <J jj_ (jljic JaTj <_)__ ' (jLuJI lj_b 

___ _;jj-Ul Jlju-Jl (jx. 4jL>.yi (j_j ,j __J _ . (Erwin SchrOdinger) j_j_u_jj_. _>_jl 
jlj__ _)__ .jLsil ll_»j lj__JI <__- (jljic 4_- ji_j _;_JI Jlju-JI (jx. ljjjjjJ jjhil lj__JI __J_ 

4_jL>J _k3 jj_s __a i| <4jj-pJl <- jLajhitl ___ J-kjil j»L_— Jl JJL_—_« Jj_- j_>__JJJj_- 

(_i— L_l_>.jL»J £jil I w J a ,_^JJ. _r— '! 4jj| l^Q.yi L-l U injjjl (-Jl^ uJj-»^ (j' _) - '-" J V j___— Jl I jj. (jl 

S * 

(j*_uj__jj 4-j__v_jV_l_~ p I 1 -»" ' "I .' _5 *~,' J T '_' \JJ "' l-Ij-I ,<_jl— J j_>JI J_ijJ(-_ujj_JI j__>JI _>_! jii - 

t- * * * 

_JI_jL1_ «4__-___t__j ^j-ja j' i" ^ ^^Jjc (j^S-jj (jl ^)SL<u tj4__>Jl (jl c__jl^____L___Ll 4_lx-xjJL) 4j__u_uJI 4_t_i_uVI 
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diiiLoJI diaio^JLLoAJI 



_--JI <__ujjjjl 4_JjL_. £_a (_____L_jj (jSu («J (n) __»_uj-_JI jJl>JI <__L_>-jL_<_- .CjljjJl (j_o ___VI 

jl j *«" . ___ . *-."■ *. i ^ 1 l*« 1 1 1 (jL) *f"'--1j <-U_. j '"*' j A-< j 7* 1 ' \*j "' (3 ^**" ' ^ < 4__>JI ' "<l *MC II Laj__}J_u 

* 

■• 1 ' j J ^'1 V 4_I_---J1 -.L-jj_-JI __J__- 1 l" »" _-_J1 -U_4J-L____JI JduljjJI I ' ' ~-*---J -_.M_i.«j«*"U JajljjJ 

4jV ilj-ij-. Imi' LlJ Jjjjj V -____l_u_JI -bjjJLJI L>L>Jl _j1 j 7- ' Jj ■*'■ J--->-V j-_JL___. ."Ljjl__ll 



(_-l_- 3jJl9 _jjl ■ "■j.-^" V 3 JL>-jJ1 OAJb (j_o 4__jLl__Ul » ... ill (jLa i3 J__jJI SjjJj i <j*\jJ 4_-jjl_> Jj____-u 

ls>^ (aperiodic) ajjjjMII <__Ijj1JI __J-_ »l£ _l> jj-_j_ojj__, _jj-lj IjJ .jjjil Jj_. 
:_5_- _____ _,__■ j-93 .___-Ji _>-L-Ji j^L-j j-L>_i (microcode) 4__j_.j 3j--j-. L -j--4.ii_ l ^<n'iii I _*; j 

(«-L-ai 4a_j (Crick) -_J->j-.j (Watson) _jj...uij, ^.r.-.ci ___J_j_ j__ ^__3 

jjJ__J_o (j-a 4j_j--jJl 3j_____tl jftjj_S (j-a L-__4J _--_- j_"J J-oc fu < (DNA) 4ji <j| (_{JlU _$J_)J_>_I 

.4jj1jjJ1 3j-_-__fl 

<_iL>.1 J^- <4j_»JI -jL-jISLII __J_ ^U-lIII jju-aju - *1_>_L> - Lj-u j-s-jj Jjj-iI _jl£ I i[ <j-_j 

JL-J.I lj-» L-j <->j__. __j__Lj__ jj—JI __J-_ j--<--1 0' _, '< K Vj <<.__ j (jJil V SsLj-kJI L- :4JIj_- ___. 

.Jlj\-__JI 1 j-_ J->J 4-jJj 4jjL=_a _>--j_«J _£JJ4-»- (j_a * j->- VI 
Jj 7i 1 1 11 .jj£ij-->. j"-J_— ' ___9 3j__.L-_» -cJ-u_- Ljj___-j Ij1jV" .Jlj\_-uj 4 11 l"i -r a 3jj 1 r-i> I 

_____ Jji ^-tI J L_-i_j--» ___9 L_j[ - _--ij (_?1 L_-JI < . . 1 .. « * i (jl (jjj — Lj-iSLJI ^jc jjjj Mj L«.j «.->■ 

(_$ jJI -.1 b« ■ II _-J_- (JJl-l _-3t)_-i .4 "ij« a 4_uj ___3 1 ^ 1 nii 1 1 La J-u>J ^J-^ Ljj"i^ jll (jl i< flj . ^LiJo 

3j\_-L.M>Jl j_i-<_>.j 1 (autonomous agent) J n"n»U Jj-i>il (*--l ijj-u. 4lu __-3 4i n i iii J*-u 

<_jlij j_>JI (j_4 ,__JLJ_L-_ j-LL-J J j_*_0 ljj"'^ jll (j-CJj _jjl ~ . .. ^ fM_lJ 4-L>JI Ol_ul_vJlj 4 1 Hjl [\ 

___JI 3jj____JI La :Jj SLj-.-jJjJojJI ___3 j.1 l*« 1 II J 1 ■ a La :(jj-«J (jJ (__Jlj___9 'L-* 4_ujJ-_j ^-_-_4 

S \l "... « !M-f*2J UJ^i-' w »j;UII LLajJI I jjl^ (jj->-J (jl i i-j 

I j»j jU l_ol_L-j (jj_o (jl 1 1 -r j J*i"iiiil|l Jj-ijJI (jl ______ I :l j*ii > 1 a Lilj->- p*C jUr Ij J-*jul <-_3j--- 

. J_iVI __Jj_ 3jl_-I j 4jjIj_>. 4_iS^aLuJ Ji... Sjjjj «■! j**H ___-_ L___jl IjjLaj Lul i jjL__JI __!__ IjjLs 

-t j 111" (_5 jJl __jUI iU iijjl JjJo ^Liji J _-jjj jjjj^-isjjjjl L__>j_*_-(jl lj.l>"imj M_U Ljj"i*C jll IjJjob 

. J_u_. tiiljjjj |»j--j — l_"i-_.L±-_. J!>L>. (j_o - L_jl _->-> jjLS-JI ujie. SjjLa Ljj"^ jl___ <j jl .4j_s 

_ _ 

J i" u "1 L_j-i Ljj-p-CjJl ' ""-«1 1_oJ_1_l3 . Ijjil I i *.! 1**1 1 ____.j*iiii*i (j-Lu-II (j_o JJLC. <-JL___> 

(jl J->_) .j -*'-■ j 1 1 4____jJI_L3 j II JL-..I ' -■ ■ -j __-3 I _) o.l V"i 1 11 1 4jl) 4^j_L>JI __-3 |_<^J-ol 1 1 j mii 11 

<_)L_JI lSJ«=-_ _y 4_j___«I »:l j-j-lj 4_SjJLo L___i jLj__>-VI j 4jL_JI j Ji_uJI j J-l-JI («tj *>1 ii« 
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oy-ju^uU-*--*- -L«^>> l^M.j/i - 3L^4_l_j__ j! - (Wittgenstein) I-. •.-•« .•..- 3.1 ti 

(jjl (jja i— .cjJLl Jlj__ll _)L_ t Ljj"i<jtl _,— C. 1 ^mii i) Ji nill (-j^iia JjjjU" Jj) jntl (jja 4jl (j-aj _)l 
(jjeJ 4 _j U_. , ,. , P lj jj__jl (j^a («J__ ___ j mi i 1 1 (-— - _i .' "** ''~ _»— ^ 4jL_Ij) J* -.tlj) Jjl—JI 4_J (_J_ 

(other minds) _;j_-VI Jj__JI 4i___- ,_I__-_. Lij___ Ijj <4jjL_ jj_> 4_J_jl VI Li_J . L__J . 

Liil _ , ■" ■ ■ "■» •[ ._;j}j_-JI («JLlII ,___ 4j_)j_JI 1 i" i jil ___) £j_j_JI Jujj _rj_a _*l _J_ 4l___«j .3 j a i nlAl l 
liaijJI "j-p.J LjjjSLjJI __*■-- .3 tl S^,. 4j_>JI _j____ll J - 1 4_JJI _i_ -__,jj £_iljjl (_____ 

. L$j_ajj _Jlj_,l (_pJI _, .--«tl (j__*jAj ____■ jjl i<l jK (jA jl i L___ (jl j i jj jjjjUII (jjj i_r__-jj (j£. __L_>Lj 

__jj_JI <<J- _r\ I "' 1 11 1, 1 « M— jJI (jL_ 1 1 Ht» <~i i< ji_ .Lj."-C jll _>c (__JI__)j_i 4-r n->j VjL>. Ij) n 1 1 » (j j[ 
p j , .. ■ ^jj I ;~, p ^ a ^j „j , 3 jj . I tl J__Jlj Ji_JI S_jjlLI ,_____l!j j» j>vUI 

ijLSjJI L_j_u ~l j-_.ll 4j_.LI __ilj __jjju (_— - c _*_j J_jl_JL I Jj_j>— i (-jjuil (__ujju __- Luj 
* - 

V 4_p. _r_J ■ I Q Jjl Loj jL—jJI JiLa — 3 j ■.* -.11 4jJ_>JI _jVL>JI f.J__ __- (__>- (j*j_i_4_4 Slj_»Jlj 
i 3 1 j~lt i__jjj__i 4jjL_> (-i_. Vj i J ii"i i n 1, 1 Jj_j1J (__ujju 4jL_5j !__[_. j__>! (jj ,jjL_jj V I tj i< lj n_ «jj 

._i|_^4j__l t ___Ij5 

» 

_J = 3 •j > j." | t' ijHJHij j~j !j>L«Ij .(«_— I! (___ _jj_! jJ! __jjj_JI (jc 3jj»-j^j» 4__5> (*S^jJ! 

. « « <C « " ." w 

_3 <-flJj—J (j^ 1J — — j5j Ij^JLuiIj) i (<J_t_JI (___ j • j) — 1 1~i*s tl (___ _J j) aj_Jl (___ 3 <— *J-"- ) ^ X 
(j_> .3j_JLi 31— -tll j»jL_j _4 (___ 4JJ0LJI 4jj_Jlj) i4jj_JI Jj—t J La (___ 3j_JI ._J (j— • 4 1 ii"i 1 11 a 5jj__u 

- (__u (jj-jjLjjj-Jl _»_u_>. (j_xJ _)L£ (jl_j) i_il j (___3 i>ju_)1 U*lj) - ljJjj (PoincarC) *ujl_jlj>j 

_ijj__l! I juk .|_5ji-VI — -jju L__tj_-I _)V LjjjIj (jl__jj_« 4_j_J!j) 3j)_JL_ !(_<;jjI_ __jjju _J = 3 

(_5j)_.j (_Jl lj)jj_j! ._)VI i>!jj L_S ljL___jl (jj-u (jl (jja 4jj)I « nill _Lul_Lii! ^aic «Jtju («J (_<;jjIjJ1 
.-■ lAjC-.t i *_^j(jlj) i(adaptation) .-. Uj<-n jliiu l_»jj__1I L_iLi__iV! (j! (Darwin) (jjjj'-*. 

Jj .1 "». (jjo dVj)! (j-_ i L_ .4jj j i_j_>_y «_9 t ^_« J— -I (jj-*- ij' Ur^, 4j_JI _jL__>J! Jj)_j _j-~".1 .^»-^ 

•jjjS — ■! -r i i (jjjjlj _rju 't -- ""! (jj* »j i°ii il! -UjJ^- 1 ^-j-oj V i_;jjl_ __jjju j»L«l 
* p 

4jjjJ_ 4jjJ ^]\^ 4jjjjj) 1 L« <rjj £ya LjjjIj L-Jjju J ij- 1 11 \ I Jj_jlJ (__ujju _J>U i4i_j) Jj)V 

« » * 

(_jljJI jj__Jl (j[ j[ i4«l-JI 4j_ju L« J_j LjjjIj L_jj_j_Hijj4j[ .Jj__Jlj J*-J! 4j_J(___ »JuJl>. 

(j_d_j_i_>! pM-jj! — — Jj— J (jSJj) njj 1 3~ 1 11 1, 1 tM-jJ! (_j— • M ii~i 1 11 4 Lajjju (j_L_jj_a Ji nill _jljj)J j) 

. . « . « ' ' 

(__liu V l__k (j! Jj— I lSj— -I "jja ._;jjlj i_Sjjju (Hjj.iniiLl Ji nill (___ JjJlSJI __i l_J_L__l L—Jjju 

(__— Sjjju _)j>4— —ua l_u__j) i<^—J (__>•__> _>__3 .4J 4 jfllr 3 Jj—3 Vj) i_>Tjj_a V __jjj_JI (jl 3jJj__-Jl_i 
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— juj_uJI (jL (__J>JJ '(_, «i j^L— jl Jjt-»*ll _j-a 4_uj__ i » " .* __][ CjJuLiI ■ J ■ ■ ■ t 1 Jj__j_J j . >-*. 1 I 
,__)L__il «LL_j ___9 4jl_u ,*ij~ij,„ _jl£ (j_ ljJj__ (jl _jjj_>»_'l -----Jl ' jrt"""*J U?^H (J^^' c-*-- 

.Ji_- «JJJu j-j_uj iLjjl _ jjL-_-« Lj_-I__ Jjj_L- (__^1_l__i£ -.lt-.il lj_>^j_a L___>j 

(_$jJI _j^ I J_-lj Llajj-i, Ui^ i jilSiJI __ic jjLs (. j_>- ______ Jj- 1 ' j»L_il (_-£• j»LJ__JI I ju_ __,';''.' 

4jMj "J-JjJI Jji- (jr«*l--l.- Jcuj j___ __ic j_L_tj ,__ljubjjl-jjj 4___ 4jji- (DNA) 4j[ <j_ 

31 ,>* 51, „!,„ jl . ( _1___M 4jl _j| _?-JI t__-uil 1 1 , „1 (3jI t*> a 4jI _-UjJ ' ^Lu—uj _jl_ Laj i__l juLjjJSjjj 

* ' * * * 
^jiw-Mj iljijal 1 15 JjJ-u L-u-Ijl-J .(j_ijj__i (ju J_ujJI j_->- _t--- "jjLs 1 jij~l I i.-i--- 

. Ijijal I • - — ■ 31 _j_« 4jjSLil «I jl . -VI _ 1 , -I , -II ^ys d *» ■ .. i _)ljJ'—*J '* iLjjjjsl I 17 Jji— J 

(j_"jj_JI J_-_>. (__-_ (ScrippS) (_j_ujj___i JLgJUJ ___) (__"jjj__ 4j1j_-_--_- ~_L>-l (jLii 4__jiLiiLj 

i_Jlj_Jl jjj,Lu ____ u '< i i j (jV ~-L_-ej V (__^jj_~-Jl jjLSuJI (jl L-uLgj <~, j",j (___-ljJI julS-Jl _-_c 

.(RNA) 4jI (jl jVI jl «ljI (jl u-jJI 4-uij _-jj>J (template replication) 

4jJI_l_-JI -.L-uSJI _j-* r _, '"" 1 _^__-_u (_-__> I jui)_'l J "* "-II JjSjJI J—j— i "jjJb _y_>L_-JI -■ j_>jl (jl 
i3jj>JI 4_sLL_JI _jlj___-_- (P+P) C_L_jjiJ-JI _?jL>.I 2^i[ (PP) __L_jj,j_Jj___JI I^j'- Jj-c-J^-lll 
JjljJI 3__l_j .Ijijal Lc_4_- 31 Jl j| 4jl (j_i_,jJI __-ul J-uJ JLil jJI ^Liill -_- J_»__i_-_II 

Ljj_u_- l _'j___"JI _|_:L_l!l (j-u |<J jJ ■ ~r" 'j " (jLs > L*u4 j__il j__j __lc j___lil t(j*j_>JI ~-Lul (__-«- -!_> 

J* ,<— i"l i — jl n , ,ij3*j-uJI IjU. (Ji-ejj (j[ La .— jL__j_"_)Jj-ijJI jj_* 4_____il 3j— -Jl 4_lL_— II jJLus _*J 
(jjjjSLiyi «_j__ -_-j .(jjjuSJ^I jujjj i(jjj-_) _) o", <ij (j*j_SLI[ (j-i 5jl_vC 3j_*JI 4_)U_JJ j_-l Ij, I ,^-> a 

_-L_j_j_tjj_uJI (3jI~-'i 5 -Lcl -j-jJ -. >V", ,„j I j_* 3j->JI 4_LL_Jl jj__l« (jL_ i*jl i i",,„-'l -. jl_. 4JL--__JI 

4jl_- <-jLi_. (_J* 4 n"*-", i „ C_J_. (_*jjl (jjljjil jj^jjJI _"Jjuj — jL*"i ina __ll 

5_3_JI -»3 (P+P) __JI (PP)] J_,Li_Jl -j-j ___) __L_jj_j_JI (j-S^ J__u jj__u JjuIJI Sj_j_ _j->-j 

-JJJ Jj -.J-U _-JJ j->- L_lj_*_* 4jl .(jjljlll jjL _y* _' JU 4» j__ Jc L__II «JJJ Jj-- JJ Ju D ( PP ) (_JI_ 

.4jjIj_- 4j^jaLu- JjU l 

I j__ Jjuu V .4-__ __jJl>_ ^jJI t-JJLtil J"*,,,ill Jj-jJI _>_>Ij_- _j-« _JLC Lii- jj_u 

- " j> '" 

«JjJl>. 4_a j-ll-iill :Lj_i .(_yjjljj _>j_ j-j4-i* -JL-jJL- i^-jLajSJI _)j'j-" _y *__jl I M '-'1 j»L__lll 
-dJLL* L* J<: .JJLiJI c_l jj_j j_l__JI (j^j (jj-_) lIi Kjm , (^l t 4jjjljj_' __-l j*j^ JcLaj o Kji» (j-a 
:l_Jlj .4jj-~"1Li j-jjJI L-jl ,^-iii'iiiil 1 i K <i i _)SJj ,a__) Jj_> __-* _-LCj_ojil (jj j__ (ju J-ujj |«J Lul 

y-jJI ,___ul j-uJ jjI jJl jjJb__lL 4ji (Philip Anderson) (j_>_-jj_i ,,,jlj'-(__-Ljj-_H ^ _-_l_>jI 
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\jgUiiJj3x>Ji 

U-l_> 1__j«1,»V*ii«I _j-»j*J "LaLU ijj-»>-l JL9 41/jL.Li ^lhill ,jj_>Lj i I j i j a'l I i^-i/i^ 3 1 Jl 3 ! jl 4jl (jl 
.^Lj>L>. ,_--9 4jl ,jl (jjjjl £>L--il_ oL>ujJ[ ,_--9 l_j jLsrj LlS" LsLoj if LUi-S?l ^M-uo)? JUu 

. • * 

.Lcjj_ui>a Lalc jLoU I JlA -Iju . 3 U", '/II gju. __,"*»- 

.VL_>LuJ Jj£>\ Lajjj Jj i4jIjjL JluiI / 1 i a > n~i LaJ-) 

ij* j*l jjj 'H j U ■ __, a J» Jj ,-^A'll ^j /i 'jj «j Ji ilill ■-_» _ .* /» ^>_ — - » j * Jj**^ J 

'-JjLrcjj .~LajL~L-> ■ •■*-. " J_l_s__/i 3 «1 , .. *. J*>L>. iLa i n->J "j__JI l£_j_v->u (jyLc 4_uj_"Jtl 4--_jjJI jj_ 

Sjjjjjl (jj^SLiiu jjj jJJl X iil (j^jiaJI Jj__iL>. j-*j i^jS^JI I '^»»' ( _ T _ij__JI u»3j~" Jjtt»" i J« inll 

.<LLl1I 

~jj~JI J j-u / Jjui ~JL>. (_fl ,__-_• SljjLUII 2_jLj_J ^ jl>JI I j-a <_J[ . Uj / n.i JiuiJI J_* (j-Uj 

4jjVI ^^i*j_J_3 ,___9 ■! t II ^-lL_lu jLljj-,1 ,jjjjL)jjJj1 £^J_)J . Jiu__JI jL>uV 1 U / a d"ijU> 

.4jJL>JIj 

i,jj__"L_jj-_JI 4jJjC> ./j-cj V Jlj\jjl I ___4>54_ijL>Jlj4ljjVI l_-jjJ_JI osjb i_j»L>- (jjl __>_« (j-CJj 
j_i.Ljj "LojLuJI L_iljL>-VI J_*L_»__j (jl i--_lJ_o _j_/i /-.~,IUI ~L_jj_5 4_>j_>. Jjl— ■" jj U ' - ^jj. ■__ ■'^jj 
(_{j->U -ij L_Llj JJ»-J """LjjJI ~JL>.J 3 "lUll ,jjjj JjjLjlj *Lc.L_jjIj5 -J.J./.1J »LJj'-M l_9JjJ_JI 
<l2ujJ-uj; . ">L"lui ■ ■ I U" |j_>, ^Jjkj 4__">LUIj jjjLJIj uj_j_>-j) £_)J_U •_____> (j_Uj .4jjI m--.ll i")I jl atll 
<jj_l>J| ~L_lLc.VI_3 jjj<H j__c_a_VI IjuLc JlUj --3jil j^U-Lll l_jJ_>. ~Jj_LjS J-u>E-a (jU i Lo 

Jj_C __, ^^J _jJj i~LLui jLjLa 3.5 LajIj «JUJl>. 4jJl>-j 4jJjI i_3jjJ-> 3Luu VI ___* L» 

4jJjj!I LjSjjJaJI *j-A r j *■ ' ■ _j_aL>JI Jljj-Jl ^^lc 4jL>.^Ll (jVI ^\ U ill jjjo Uj->- (j^LjjjiJI 

.LojIj aJUJ_>JI 4jJL>JIj 

l-)jJU (jl ___A JjLuJl j»j4_La (^,-3 Lua^L) I */j ■"■ <__J L-i-di (jl Lilljjl I JUjJ 4jjLj 4_~jjJ-> 4j>j 

_ « 

V — LjIjj». Ij^jaLu-i 4jj jjus 4-JuC ^y-i (jnj.i-»- jLc J-La - JjjuUI (^jl j->JI (j^jaLujJI j»I U ill _jl 

4j£iLcj (j-i_a__i_~JI Jl>-I (jL_3 i s ______ clLlluIjj _>i_4__i_3 _jJ[ 4_jLlII p j ■ ■■" |«j I j[ (j^-lj • J-*-u' J-L> 4___Lxj 

L_9j_ui3 i JjVI |» mnll _yj___J.il jLiJI ■U:,U | jl< | j^ 4^1 JL.J.1 Jjj-ui tjle. j-?jj .jl>.VI ^JjC Jjlui J jj 

* * * _ fr 

^___) J . i~ill _~___fc_u _jl _j-v_«J V (j^JuJLij .L-^-uL_L__a >Laj~/ 4-l_) Jjjjj ij->-VI |4-ul~JI (_,-£) s LLjjlII Lj_Lj 

~Ji__JI P L>- (jjl jjja /L_Ui ^JjC SjjLc . Ji)Sn ^JjC (j_ /i ni") __J[ (jj-LJl I j_* |0 innj j«J Lo (jj-vJI 

(Peter Atkins) j_L__C~1 ^iu <JcS, ^ UuL ^ucMj» j_i_~1 ojl>J _<;jJI «JJluJI» *Jujjl~ 
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diiiLoJI oujjj \j(pjxah}\ 

JLuL- j_>U_j| U '' * ' *c-"-" J*-uJI ij' "W-*- *__-*-"j' l_S j-H *bj'>"»J' ISLjjaLiJjJJ ^jjLjJl (j_-iL_JI _jj_ 
-J .4jljJaj^VI (_>-ljJ (Jju-_U __rLi . Uj ; , « Jj-Lc jLcj (jjuSL* L^ii-lj iuljia-uil IjL-Li 3al UU 

* * 

£____ljj| SjjuiJI Ls .<uljU___VI JjLuiI <U_JJU_" I (jlc. _>L>__, (jJJjj J'i m'« jlHl Jj.gjj(jl 

_jjl _j-- (jSLIj . I -_,ijj j ■ -> — '< H jljUlj 5'iljU,..VI Ji-lj (j ii 1, 1 ■ '—j * J (jjuSHI j 3'iljU,.,VI __j| 
*^ * --j . . 1 U i j t \ l • .-. .. iC 1 1 ^ i . s. i . 1 U" j t \ l • .-. ___ I j U . .. VI ^ * . i .1 U" 4 i i . ^ \ j i t l _i jla ' " t I — - 
LjJJ__-_>L j-J <L*_>-_4 SjuJLs. ĕ jjj ___JI Ju_u I j_>_Aj . _>_»__■ <uljl_uj/yi (___-_■ (jii &[\ 4JUu (jjaj jLUl 

)| jjjS i JjuUI J jjj i _>_»__■ • ■ I U*,j _jj2JI l_iI jl>.[ (jl jJ-y -I ' Jj^ _j-* J->-l 

Sjja-jll oL-jJjUL (j_-L>Jl j -r ijjjj-ji *J d " * (j^ l___uSJI c.jJ.1 JjL-eJ LaJLu*. 4jl -jljJI 

JH-- _jj- VI <\-uLju-} 4 -r j'i'i <U (jjSLl (jJ <- L --i' Jj_* (jLi i<\jjJJ_>LjI <ujjJjJ <\jl_i_>jjl 3j__liUI ____> 

4jaLL=Jl (jV ijyjjl -dL_A<jSL!j •U^^LUjl jlLc N • *■ J^ "'._."" «LaLUJI j_>U-il ^.ic _jj_ul __uj jj- 

L> jAj li^LUJl (j^LL-jl ^.ic j^juaJI _jj- juj-* JjSluuJ !__-! i~*. ...l (jSuu _>L_ui J jlu (_-_!! ^ siu ;i l 
* * 

<"i injl (*_laJ__JII *Jl_> (jl tj)h->.y . jjo-JI _j_a ljuj_a OJJJJ JSujiJ Lo JJkJ iJjujJI (j_a Ijuj^* JSujU 
I ju* JST (jL ^jJJoLi (jjil in-yl 4jLuj 'jJI I Jlu .LaLLoJju r Ij-j^ll (^yjj Vj f Ljj_i_aJl ____3 a jjjj-jj" 
___Jii jjuiJI (jj Jyj^- JjSuij 4jSu-j JjuIJI JiLa «Uiui _f jJlj) i^LL-JI j>U-j| jj_i*U Jj<Mi"ll 
(jjuJ _jVI __,JJ>- jl --II p j U i" Jj_v 4____l j 4jjJaJ Jj^-JJ -LdJJJ <\jjMj*. <LL-jjj (iaLL-Jl (J^LL-jl 
4jjJ_u (____ 3 jj_>.jj. '-■ ■-■jl Li_Lflj — .UjU^_tl (_i_| — __ukj i<\_JjJaJJI B jjb JjI <LuaJjjJl Jojlajjl LjjjJ 

.L_jLajixII 

" i * * 

L- iU u^iIL Jjuu 5 - miiitl <uL>JLa • jLj '•HST Jjj-ej- o_lujJ Lj->-jJal ___,!! I <UU__jJI.(jl L-£' 

<\jJljjJ oLijjj». (jjjSuJ (_5jIjj>- (__^j*Ljjj Jajli "-jju <1-lL>JI (jl jjLjJLl Jjj ni (__,!£. j-Cjj .Ijj <UJ_i 

*ju_J(jsU. jujjj-.j .(buildingblock) u;>>.Vl L_jLj_|JJI _jjaj<LjjkjJl _^L-j>.VI _>- (lipid) 
i " .... . « 

(___. - . "' ^Lsj_>- 4j-.Loj3 JSujjJ <ljjLij 4jJujJ <ljuJ_> ____l . 5^1 U tl 4_|_______L__j_ dj 1 1 ^_J| 'Ujj^ll '"■! *_■ .111 

(__jjl <jjLuJI 3j 'jjin s^jUti „ ____. VI (jjk L- L_vL>JI <\_u___.l (jl <\___j_L»jlj .(liposome) j»jjjjjJ 

. tLsj-L ej£ JSujij 

oLjjjjk. (j_a (_/\_lloI j_Val (j_>.jj IjLsL . jj-lSJI jjji'il <Gl j f-\ mi«1I <Ul>Jl -i , > Vi i n" jjjjj*. 

:«_______>___) <\_uLajS~ ■ * ■ N f I l_j_>LjJ Lusjjuj (jl I i __ '^ - j [(s->)j ( I ) ] Sj-jjlud ^_J 

•(->)j (cr) (ji3^jJ (v)j (0 J-^Lijj (jl (jSUj 
.(uk) (jjjSuJ (l-j)j (') J^L_jj(jl (jSL-j 
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UgJj|iJj____JI 

•G)j (j) (m)j (0 J_-.L_i.ij1 
(l) j_vL_~ -JLs ljSL_j .(coordinate) 4j_c.l__ oL^l_^_-l o_>LcL__)l _____u. jsj 
(chemical potential) ^L^Jl j>'j^j oL------ (»•_>-« '(-Oj (^) (v)j 

j-^J-^-J (jljj^*. j-J-i- L»-> • ( _)j ( *; ) (J^>«jLl)I _j__uj_»JI ___ll (l_i)j ( I ) (j^^ii~ill (j__ujj>JI -_>j_j 
<__jLajSJI ,jj__SJI j\>.Ij>.j _jljJL>. JSLuij ,Vi, > ?<* . ( j)j (j)j (-*) (JJJ^ (J^LajJI _u>j_j 4ljL___ 

t^ljjl *j>JI (jja o^-wjj (s->)j 0) ___*--- "^! J cr^- «J^Lc •(h)j 0) ~->LcL-~ ____c IjjjS 

(Sr>)j (I) CTHjj^ 1 -_?J_- JaLj JJluj .*L___JI __JI Jj__~ _j. L-j .Lj-L___ __Jl 4ji__L1 ^UI 
"Ijjjlj ___jLajSJI (jj n"~ll >>-lj*-J oL)- 11 -* J^*^ - , JJ JLJ I JLAJ i4jjl j__b_"lj «LjljJjJlj 4u>.ljVI 

_j-_j__i _jl_slj___j -0)j (j) ij^J 1 (-*) <>-->' ( J )j (_;) <>- (m)j (I) J----_ L£-jJl j>L>JI 

4^L_jSJI 0_>LcL_jJI __Lc jjjUI jlc Jl_) lijlj^- (^ySLj-oLuj Jiui. J ju _______-! ___; jJl 4_jL>Jl *____ 

_p_L___'l JajjJ Ljl j_- L_^L_^Luj }L___ Jj-u ~liL>JI _jl_s __Jj<' . («_j)j (I) LgjLc jjlSj 

___jl "_■ (_)j (-•) ___jl L_jJj__jj (t-j)j (1) __uj_) 4jl __SjL___Ij __;jjl ___i_ujj_JI (<ujj)JL 4jJ-_j»Sfl 

__Lc J, <-„,*,! Ljjl j_- LSL-Luj !>_•__, Jj-u -_jL>Jl ,jU ^L-JLj .(j)j (j) __J1 _j (-4,) 

L^L3 4_,L_JI AjtUT. Ljucj ."■'.j.-.-iIjJ)* j^ ( jL_JI I jj» (_--> 4jjL<tjSJI ) 4->U_JI j_>Lt_jl 

. jjjrtll (jjS JU jj» J_|SL_-J JjUjl J jj t-l"l I ll*i 

4ja.nl ______ La 4_1>JI Jjjj J-SljJI ___) .~jLc 4 ir uj, It"j V lj_-l _jSJj ■ *__J~" "~ "^""^ L> 

_j_>L-_jlj jj_L~JI Jj**» m~m L» 4l>.jja ___J3 ^oto ill 4~iUaJI j^Llajl JojjJ Jjuji u it <ij . LjjjLSu _>L«jj. 
4-tmi'i _j___L$Lu 4j1sjjjIjj 4jJj>JI ^juu (_$ jjl 4_lLuJI ^Li- Jiuu I JLAj l^J^-I J>-l J-* tr^ ^JaJJl 4iiLLJl 
_jj)SL~ VI ___j_-LaJ,l (jjl^ LilJ j J_4_9 S < „ 4_jl___ __;l Jj_3 (jj3 4^LuJl ^j1_Jj <«jj . l^niii l _jja 4^i_l__v~~ 

j__ j .":■*. '.* A^\^f j-L~_>. c-ij-sj ___Lc. ~JJL9 — L_j |«jj-I 4j__>Lj 4jL) JL>-JJ -* Js- 1 ! ___Lc - 4_J LjjjJ 

# _ _ 

4jL_JJ L~l j jjISLUI /BjhTiH I j_- . L_>-p. L_>(__ Ijj>Jj 3j <i <", i ii a <<j JLJjl (*J (_r_uL>. 4jL>J 1 -^_i i 
_jL_ .j^Ljjjj (jjjLa L__JLicj _* i*il"i Lo _jl j_c.j .IjJ___'_' .J__jjJI JjSjJI ^j j " - _j___b J>ju 

* _ 

(__UjJuJI ^ljJ __> JL* . L__jl - 1 J___wV ,4jj_"L_J (__r-JI 4_JJl ___jl _jtj____J JJLu I - ■ * ft ^Luu SJI J ^Ljj-aJI 
4jL>JI j_)l^~ i !_)'_;- _ > l __, '■»■■■_■ _* Li ~L_jjj-uj . LiJ _£ Jluj j_>.l __$ jjl Jii"iiiil,l JjSjJJ ___J-L-l1I 

___Lc jjjUI <.Lj LoL-i Jaij ___; jjl j-jj___M j-bj . LjjJ -jLajUU j-j___« 4_^jju V |0^__j_JI (jjs MSLii 

lijjlS-JI _Jj___J,l tjinill _jl 4_ui>JI .____u__»Jl __,«_! jUll («jLtJI (_,_> *(____ ^ (__,ltnll __JJL>JI 

4__ljjj-_3j jisi 3jJ_J (<ul_ jj^~____3j_.,_;ja>jl __j_>l_jj (proliferating coevolution) 
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dliiLaJI djjjj \jgjJLLoAII 

jjL_Ljj_>, i3 jjj_> i_--jj) -"jj-j-s (jjj_L_ L^J^L». (j_« iajllL» <_.>k_j ^ d^N l^l^ 3j_>JI AjaLLaJI jl **•'**- ^ 
' -''.-_»'... 

.3j _it-< a 4_>L_. * _ ■ ■„--« IjJ-aLi . L_ajl 4_-_l ,_-_ij 4_aL-|j) i J..i*iill (jjs Juj-a i_r--*- JL) Ji__JI I J-_> 

(jja i <t il .*:."■ jj_Jj_« ^J-" (1>C '~'j „lj , 1 j '"- <Uj>j\___ii 4jj_>j_s 4 Ul , „ (jj)J 4_)LiJI ->j_4> CjLuO 
|«J X lj) , p t*« *' 1 1 Ji__JI ^j_a _ I ■ — ~ " 4jjj__j LL-Lul JjJjtJ l^JJ"*"^ t~->_>ti.l i i*ju .4J___l_M l_jLL_*JI 

•^j.iUI I j__ ( mathematize ) ^ 5j ~< 4j_j__4j juu IjjI 

4jI jji. r I .-_■"■"., ..V 1 itjjKj) J--* ' (jr^l J J ''J Lojj ^j^aLI I Jl_> (J_-jjjj 3j * *> ^*"-"' ' 

.Ijul L___u i_>a tf Jb _L -k j (j_L_u *-/ Lij-uj (Jjl-ij 4__o-_>JI (____3 Lajj (_"j>j->JI i—3 !/LtjL_) 5 Lojjj) LL_ 1 ■ ->- 

^L-^-jJj (Newton) (jjjjj UU l_L_L_ ,<_--Jl -__.jL^4_3j > L(jL.iL-_J-i_>' JL>JI o_- _•>-_> 
L53-L..JI __.:>_iJI Luj .3jjjL5tJ» (Boltzmann) pln.rii^jj (Bohr) jjjj (Einstein) 

* ** 

ojla (_ii^>j <U£Uj Lu^Ijj IjLUl l-3 ^cl Vj -jij (phase space) j^kJl f \<*+ j-uiu 

e * # * 

(jLoo^^l j _; - ■' ^jLlJ -"J ***' ' " ~" ^ ' ^ <-l<--l--> J-I ~~ (^l (jl ^ J ' ^j" - L^ajl - -Ijl o t II 

«* 

I ",.„. , -.VI 

" -_- < - > • (J_- JJC 4_a-L-L>JI (___. t J__U (j__«J jl 1 LjjI j-vj 

I u<lj .(preadaptation) "j" - •._<-, t i" <jjjjlj _L_J L» -jLjli _>:_j_ j___. 

JJLL-aj d____Jj >( »jJI j_-°_> 4",AjtAj ! | i ni-y *>■ <t jla 4__llL_>j Lo .(j<-»-r U <-_dj_x-JI 4jlj_JI ^.Jj Jjl i*i i i » 

causal) 4 j . . . „ti 4jIj_uL_ ^jja ■ «i ji» 4_ijJ_>j_. jj| . 4_l__l__j .". . „_.t ^jjjij iL_lj_-_-l L__jI 
V^jJI j_t_.j_* 4__>.V L___e_jl (_5 jjl i 'l jini 0 i jini l jjjIjJI (j| J>«»jJ (jjjjl j 6^ • (consequence 

4_l_a_SLl (_->Jl (jjL-JI 4__jjlj> 3jj(j__b J_* Jjj-I^ I- 1 -* (jj^ -L-jjjijJI l_jjL>JL-I (j j| 4 j . I n CjI j____I jI, [ 
* jL_CjJI i imj .(_->JI (jjLSJI (j-a frj->- (_{l jl uJA-ll (iJ^J ( I ) 4_a_i_ij l_3j_»j (____- I ^laLSj 4jjjj ____ 

.cjIjjjLJI » jl_j (3l»"j LajJ. 4 •» ,„tj (holism) 4_Jj__-__j t jjt*'"-„ti 

4j (j_j*Cj _L_ (_->Jl (jjLSJI (j-« lfrj^>- (jl (jijjl j «j__3 C_jl_s . _i) j iii U i *ij*\"ll JjLjuj (j^lj 
3 jL_j 4_Lu (____ L^j JlJ_3 !"■ i*n _L3 (jSJj i4j«j jlill 4*ij ill (__--) AjjI V" il 4_j_a__)l Lj_J <"i mjl 4 j i j m L_jl j-jjL 
L__u___JI L_i|j|<if ^jn-w Jj_>.jJJ L_J j jU" (__l)l 4_j_ij£JI (___» _>j_4> jl ljJ__>.V . L__ll V"i'il ^jj ^-JLjJLj 
(_-1j- SjJloJI Jj->-jJJ l_jj4_3 I jS-A .l^ohta jl 4_jjjL_JI i *ij*v"ll lIiI jl«if j_j-s_>-J — Ljjj-_j 4 nM*jjJI 

.fr(_-j-- J£iJ i(jL-__Jlj (jljjjjlj) nillj) j i^ jllj) (jljjUll 

4ni,,.ll L_jlni<-,ll ^J-OEJ 4___U-_4 4_«_)l__ ^|~->J) 1^-1 Jj) JlS «I j (jl jj-li-J J-b •(_r"'J*****-l _-J~L~> 

(jl (*_Cj_-«j J_k i4 j-r _ *i a ji£.l 4Jl)jJ_u *14_JL>JI fll_u>Jl JJ__- 4_S__J — jL-La - 4_jL_JI <J_jjj IjJI 

l_jIj_>JI (j| (jj_u I . ^ -^- ,~. JjLal |«J *>_ X - 1 1 4 *; ..., 1 1 __iL_u_v_JI -^jn-w jjl_c_o J*C iIi ij \ ~\y* Ijji. j_ 
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pgjJI-Jnoll 

* » _- _ 

, I ii" f* I Ll (jVlj) - "i . ...I I AjOill _ij__ JiLa r* ■***"■ 4j_jL_ _J-3J __J- I J_u l__j£ _-j-~ I -» . '-.Ij (jjuJj) . r4ju 

i-SjjcI V LaS i4 j loLj l5>"-- j j-' **-H-J-*""-' L£.j>-*- J l----' *--- ) .>--' ^ ct-^J .4— j-» 4jj__U .>_u_ (jl _> j___j 

. l_*ij*ii i nj'"" <_-JL>JI <___J«Jl ___) 

"j aU ( ,-, ,*-j ."j <lLui ^jjjt *■ 23.25 J-j-3 1*1 miLc __-JI jj)jjju>. _ ■! ■*» i . ..il _ , ^-fJ| 

r» ■— »1 1 (j_« I * J ■ * j£> J-Laj i_-uj JlL>. ijCluIu lf£ j3 <4jJjlL« (dominant mutation) 3j_L. 

L^jjj mr (j-a _i>.l (j£>u r-J i *• M -r i "Lcl uijll (_>.» L^jl __lc _jj_ju>. __J| jJajj^jLS I g ij-- __J_ . J>. __JI (__JI 

"LJjJ-lU jL-e_il _J JLsJ __----_ __lc 3 J_)lj .ljjjj-i>. __ul£ >».JJ i__I jj . _#j_-,>L jl L^KIJj j)I Lj]jjL--j 
4ujjj". j_ij j tn 6j -r i°li _j ■— ■* l-Ic 4___lj*JI Ljj-u <L*j>jJI jj^aj 1 jjjlr £_>j) Lj-JlLc (iTiagnolia) 

(jc L_ij-_9j) i_j)jjju>. . * 'j ■* *' ** iLjjjjLieja 4 t-i i uL I J*_l<* Ljjjj '*■ 'I l^ljjjl * I fl ■ ■■ ■*' ___!_ oJl___ 

cc » » 

_ljA.Ml l*ijj' _j-* " l«".j. I \jj~jj-_ ,*'jl U )_>IIIIIIIIIIIL>. '*.— I ■-■ J . I Jj^ 'j'< "j ^l '■ "j *- ^.ii 

JL_1>.I ____> ^jjjij 1 'I -*• *' ■ ■■ (jj* j _ "■ ■ _dJ j juu L~jj>-j)jjj) i Ljpjjjjjj*. (_-u ■> iu i jjjjjj_i>. '"■*-■ ■— 1 1 jjj)> 

' ■** I ' - -H (jjU JJ-_" L_jL_-t> jl_L_5 Lx (jLcjJJI I J JjLui __ul_> " J ■* U 1 1 __J_ _j| jl i"r \ ■ , I ' . .(^JUl 

. Lx Lcjj j jU* i__l>. Ll-u jj->_5 l?J-^' l£>_ j-*- *_ ' -*-* >lV^--L>-JI (_>*"' j '"II l*jI j 5 JjJ*JI 
ijLSI ILajj S(jo»Lj_>JI Jj-j-. (j N -*"■■■ (_-u_li_JI (j^ I - j ■ ■■ » (Jj-jj ijl l_Jjjjl_l4j (jlfil «ij^^j 

~r o 1 1 ") LqjJ 4 i jt a LjjuSo (___- 4 i «*i aLc 4-ujj->. 3 j___-> (j| Jj-ij (jl l-JjjJl*Lu 

Ljjl (jJ->l ij«Lc J*^ ■ S(j_£_jju_j »lj->l_ i> ■yrJsi (ciliate) l-jLjIj^ji (jp- Jj>-lj (_^JJ L_ll j**JlillLS* 

V La_> 1 4 i*" - n 1 1 4_jjj*jl jjl 4_a___J,l i*il Aj<*,ll «_j.c_->- < ' — '■ t I *•■■■■ * pj*l (_-J-_ J ■ — ■ — '■ *-/ '..■■*-' a 

.l-JI i.> ij-*- 4 I n" *tf 1, 1 L__Lu_JI *-jjv>- 4_ut>L- JJ_3ej (jl «^jU*. , ,. i 

Cil i*t j**s~ TL-SI i3j_>-lj "Ua_«J ^jjiuJI -_Cj__j _. U /i *_' ■•'' *• j; *'"tl 4_jl_Lal >.jlc _,l (j*- 1 ! IjU-_V 
4____>jj | j i*C «ij V In ni (_J-l_j l5JJ-**JI LjJ^LiJI (jl jJuj (j jl .(_>_>. (_J_i (___. J ■ —" 4ujjj)jl jJI 4 ii j mU 

V Li.V Jj .(chaotic) (____lj__JI ^^.^LjjjJI l_Jj___JI jl __j__JI 

. 1 ^ ■ ■ ■ *■> ^.jjbLdJ, I ^JI ( J__^jjj 
L_->LiJL <__>LiJl 4J___JI ljI j __L_.__j.VI ,<_-- LiU j j_*j (jl I i i*C ■>_> V 4jl (___L«j «jj Ju I jukj 

il iiiiiio UJjJ_>u I ' i j V jjej _____ ^JU-o lSjjjJI ___. 54__JI I "'_'■* _) j[ .(jjJaJl «L__3 (__S ' ) lS_M-*-'' 

»Ljj lill ____ f.j_«-J (jSL-u j[ i4j___j l___j-. ^LSju (jjjjj l *'V- L- «_a L-c___>lj- L____L_j Jii-u j^ I jJ 

(j-ulj__ll (__JI _J*-JJ i ( JjJcJI r I ■-*■-* _, '**.') 4_La_-JI oLjLSLa^M 4x.j_«--_4 I j ■ ■■ * JJUtu (jl L)jj_c 
.ajjJo f L___ ___3 ^lSj^-*--! (_->.Jl-_JI jL_J,I L_i_j_-ejj i4jJ_*JIj 4jJjVI i__j^__JIj) 
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dluioJI diuj \jqxi±asd\ 
._-jj--Jl i_a>UJI ___ (oLjjLS_«VI -.L_i_) jj-JI - I ■ liilm _j_-u jl -^U*...,'. V liil _J_I 

' 'tl ' j' 1 » i4j Jjl— J 3jj— t-u -.I U *'ll (__!l jjajj ■ * - X I jl , I ■ ■■->- sJjJiJ LajjJ* * L)^j-S («JLc ■"■ '**" jjj 
-.Lk-Jl __3 oLjjjjjJl CjLcjj-j oL!yj_>JI -__bljj- JSJ (n) JjljJI j j ^g.ljln"!! jjJoJI -.L__3 L-JJ 
Cjlj-.tl.U (jjj jju > <u^ Julj jji)jj_i V |4jjI I if (jSJj 1 1 -r jt , <-> I j_-> (jjSLl J_9 ■ Lo Lcjj ,J jjLjJLl 
lJjMjlII jjJ-u _-1c jjjjjj/ (_-jJI CjIjj.I.U 1 S ni <->jj (jjjjj-o. !_>.___».) 4____JI CjI j 4 ic 1 «>JI 
jjUlU _**.;-'- II -_3^L"JL_ .(Jj-S (j^a LjjjjjJL-e^a dJjjJ oL-jJjl- Aj>-(_gJi Ljl jJlu I -__j_j ._-jj_»JI 
_-Lc (J-lLJj 4jI j e___jl (jl (jJslj .4j^jJjjjJI ,*.! " .Utl LjjjJ i'i injtj ,4j jjjjjl _>_-«J V Luu _U-tJ 

(jjO (jj*9 (Jj-S C_jjjjVL JL*-I L-JJ (<J j[ I _r>jJj Xl 1 1 -Ji*iiill 

L_lJi -c-__> I il ~ 4j>jJj i'"'lll CjVI «il-t.MljjjinU , lj, lVitl _)J> I i i"v JLC(jl -.1 <1fl>Vt jjjj Lo 
. . . « » 

competitive) _,,,i'*liiil ^L-JI _,jlj-Jl (__-j .jL__-_-_V1 ^ 3jj--1jlU *j jj U i II j_->j_>. £j-u — 

-_L_JI -^l-j». l-j,„- jjl*j ,j1 «GLCoL. _,1 o-* 1 j- 1 -^ Ijlu liJJl (general equilibrium 

•* ••*■*••.. 

J_-U-_U j t nilL) (jJj1i*ii -II _Lj -Jmll ^py- (jl _;l 1 _, ri 1 <->,">, _)Ij__iVI _)' 1 " ' „'~'J («u ■ 4 i*s 0 I, I CjL-JL-JIj 
3 JljLjJI 4jj ln itl _)l_> 4j1cj . 1 n 1 1 ,1 - 4 i*v -U CjL* JlsJIj -J mll *-ja~- JjJU>o «^U*. ...*, V LLi-Jj ,4jic 
4 {tiat. (JaI -rll 3 JjLuJI 4jj ln itl JL9-J i^J-lJI 4 J ■ — '" (^JLc jj!iij-Jl (JJo (^J^J .4jI JlJI (jj> 4jIoL>- 
SljL-Jj- ^ljjS"! "jjj jL-tiuLis CjLo jjjlj -JjjJI -jJj j -r ii'il jjjj .(jJLL-JI jl i^i*«1 VI (jL^J 4 i-jj- 

LjjjjL-. jjj .(time-reversible) Ljj-j ^LSou^LI 4jjLa 4j^Lu,VI cLjj^JI 

V Llj .(jjl-C-j^Ll SjjIjjJI LSLjiI ij, ill (jjLill jjjLDI 4jLL3 -.juJ 4-r jli cry--j cJajJI jl , liilti 

(jJ* (J j ii" 1 11 L I J (^^iisLU (j-u jjjjuJI (^jja I '< 1 ■ *~ jj-«.jJ,I (jLojJI p j-„ (jj> 1 , -r t" I (_, i^y 1j 1 LlLl j L-aJL».l 
Jj .(jyjLiJl (jjjLaJl ^yJ^ LiJJi jjjs (j>l Jj-u Vj .4*ii,iiU 4jJjjjI jJI CjI li/Clll 1 ijmi ^-jjjkJI i_3*MJJI 

.(jjjjjl jJI LuLie*jjVlj ^J-uJI 

(__jjj-«.jjI jj_. jl ,L-L-J (nonrepeating) jj*--. jj_. ^jjSJI .3jji-l 4i-__ _JL_* 

1.: — 7(),i\\ -.Ajl Uu .(jJj-1 o-^-j». 200 L^jJji-t-iJI cjLjjjjjJI jju-.lji-b .(nonergodic) 

10 jl 200JI SjS^l 4cj_jjs 20 JJk (j-J/al _ K* o ~ - 200 L^jJjJo ^pjt CjLjjjJj-JI J JLC (jU 1 Lij -I 

ljJ*L_l .8010(__IIj-*.l_)jjjlU (jjSJI ^oLjj--JI jjlc_)VI jJjj .Ljjj__260jI «js_^[4cj_jj> 

(J-l3 jjjSUI jL-e_uVI JlL- <*iK miI (jjSu (jl (jSjU 4 1 nl T U oLjjJjjJI J— l«-*- CjjLSt I il Lo ^"y iniiil 
jil.(4jjlj 15-10) 3jl--Ij 4jjljjjjiJ-- -ujjjJI (^LajSJI (JcIjuJI 3j *"' 1 "J .4jj_ jLLo 13 _J'>>- 
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JgiJI\>xQj| 

jL-__ijVl Ha ijjlijiAj^ji <_ > .lj.~.- ______ (pairwise) 4_j___U oL_jj_>jl -_)L»l,iU,..->l jjlc jj-u 

1-hH S ^j^j . 193JI -j_Ul ^JI 4__j_i ^ 10 ^Luu L> j__j .3310 X 8010 X 8010 j_u_JI 
.26010jjLv^jJl (^jjyil u^a*. 200 JjJ-u __iL_j_jj_JI J__.*>L_, jjju <jjLSj» I j-u-_-> ub 
__il j_« 67 1 0 (jjju-uj (jj*-j 4jLa 1 oLujjjjJI -^j ' ■ j j* L_j_i, J-_* (jj_JI (j_-j «J I i La 4j1cj 

(jl Jj--c« i — (j*->-)l (j^ 3 cr^ -200 L^JjU ,__-Jl 4 K <i 1 1 -_iL_jjjj>jJI * -J ~ - > - i i ,-» I 4jL_- (jj> 

4-pJI l-jL_jL_JI (jjC ' f lj *■! '■) -_jj___jJI -_iLuj->JI -L_u_j (_*»**, ■ " - (_yjl 4jj jjl 4jjjVI ^jjjjij* (jjC J-jjJJ 

-jL__j__JI (jl ^ ' « j L*v-o >L-Lu jj_i__-> j j- (jj*-j — (4Jjj__jj5JI l_jLJ_>-L_JI jl 4jjjjL_JI -_-I__JI jl 

-_■» jL>Jl -_Uj_ij .(jj_uJ (_Juj_>Jlj (__jLj\j--JI JJ tn"i 1 1 ilijuC. i">j-« JjV -"JjUa L-_I__C JJj_j_l>. 

4jjLjjJ3 oIjjjLi Liij . jjjJs jL__« _--_- jjmi) Ljjl .l(jflk«a jl (jj I «i"" ii U c-M^jJI JL__>I (j_- j-±& 

L-U jj I *'j j «*» i Lo -J__> 4_5j__ L__>jjj ■ j « "* II (_yj '"'jj a J ■ "II *-_» L__ojLu_j Jlj_J *)l_JJ j (jjjjaj VI . 4j_Lj_____. 

-ij.. ■■..'. II 4j-ja-r-aU 4jjI J-U l^jaLjjjJI 

Jju_l!oJ (jl 4j_L«j |_jjJI JkLlajJI <"-jj L» (JJJjI m~i a i LjjUiojl J-L) 4jj$-_- 4_.L_v_> I i « tn*°l JjiJ 

(jj-wJ Luj (_-Jjl (jJ-JI (jJ[ Jj-*> ■ *»1 j— II -_-lj -__jj-*j (jJj*. lSJJJ»"- (j-* (_j 'jii. 1 {**-**- (°--0 .4_u-j-Jj 

' _ . ' <• 

.Ljjjj-u 4jL-i-jVI />juk c-Ljj 1 1 ij i*i *i i n 4 I i ii U 4j_u, q\ hi.»--JI (jl (_, ij ii j lJJ j ^l i <i i*->l .i__jjjju _JjJ 

| jLs I *i j ■ ■■ » JjjJI «^U-....*i (j| (jj_) JjAJ (^^JS LjjJ^ j U i i i ii .4vcJajVI •J-JjJ uJj^linU »jniill »-Ai3 

:i jjjL ^ijinijjj. ^«jjj- ^± (Ian Malcolm) ^jSJL. (jLl «^ijjijl» jLa USj .lujj-=jjjj 

.j^-VI 4jJ[ Jjjjjji Lo (^JjC !"■■■■- M-Jj ■ f H 1*' V L-jju*. Ljj[ : *>Lj La t-i-uaj <cS . 42jjJo Jj>u 3l_->Jl 

(jjSo - JjJL». ''■! j*" ■ ■■ - (_-J^ ^L-uSJIj tL jj_oJI -_3 j I /J « j* ' _ .lU*j . .,j . 4-~j"i ii a I d"'*_.' *>L_>JL- 
' * * 

, I Al , „ J j ___ejs jljjal 3jJ-_o (_--- 4_i jjjjJJ Jj _3 jj* J . L--j"i 11 a Jjl-jj-JLI I * 



(__-a ejjit_-JI 4jjjj»jI ^LajSJI jLi__i -.(Stuart Kauffman) oL-t-Sj*»»-» ^j'j>j-L-- 

<<jU jj___|j *L->JI Jj-sl (jj/jjj (_■* j u < 1 1 fr L_-'_'l <_ic (____ (__-__iL_____>.l_* . l j*il , ., ii __t_aL>. 

(jiin-». Jj_j jjio . (Santa Fe) (_.__ __!__« j^«^j jjI j *<i* ■■■ij . jijl jIL* a -j * Jjj-jj '(.Aij-"**-' 

* 

(__jl jjl pjU 'i",ll (j_o Lcjj (j*J-u 4jjljji_c -_iKi.1i (>-. 3jL_. t-.-j .(jL-ajL^ --iUj 4____ (jjj-_-cj 

.(Order for free) "(_-jL--_- j._l_-i" LaL_-.I 
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dJaAoJI oujlu ygjjJLoAJI 

(Bios Group) ^j^- o"5a '^j-^ lt^ j±^3 

cc o> »v » 

^LtuJI Jj-uol i_oJl ,jL*cVI Sjlj[ Cj^Kmio ^lc JllSjlIII |«Ic (JjjJoj JL*j» iLaUJI 

0^5* £j>» tiJjLij ' ( Investigations ) "cjU.,-. "3 (Origins of Order) 
At) "^ljJl ^jhnll c/h^ (>i <^«_JI -.oj£Jl Aijj"" ^ (George Johnson) 
. (Home in the Universe : The Search for the Laws of Self-Organization 
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\J ; "*'* p '* 
lilor 



i jlill\ Jr>6l l 



J^jSjb JjL_-uj 



_>_> . _jj_»JI jjL*jj LjL_-i Jjjj IjiL (jjjJI 4_u__Jl _jljL>_yi <_j_c__i _,!'"".! 
(-JjlJl" i_jL&) 4_»_J >- __. l___ L»j__. <i»_u L, l__j_u (Peter Medawar) jjlju-> ju-u 
, jMj <___*:_,___*__, <j I j_- Jj_>ji j_____j _ __«_ l __oL__ ; u ,, : (The Double Helix) "_j->ll 
molecular ) ^.Ijj-jJI -uljjjl j_____j - .-■ui .*.-.<vi ^ 4_j,_,-.u ,__, _,| _Jlj_l _y« ,j__ 
J_« _iJ j ___ <__« ojl jli_ __«jj _)l_ • (__>"' »N uj-Ji u- 9 <_---- jLsol ^kr 1 - (genetics 

JUL (J$-*J \j^uAA <"i Kil t * I K I J 1 3-JUi \ AIllmjI^L Jj-U (jl t4jL_vlj (_£_xJl ' t[-,<tl i ^ljJ 

<4__iL __>__ ___]! <_jL_JI 4u_u>ol ji_»__ I _jL_____"-I 4_lj_uy-a _>- I -L« ._;ljJl 4---—- j£_Jl 

_U___I ^(Neo-Darwinian Modern Synthesis) jujukJI __-jjjI jJI -jjju-JI <_u_ j_Jl 

_)j_Jlj Jj— J1 jjinii"i — jLjjj_JI cLaic _L___Jj < j__JI L_-uL_j>j jl 4jj<<iill jj<nii"i <;Lj\j-_II »Loi_ 

___ 4-« J <n-r a j-i_ 4JL_<_« <*_____! -> *___- _; I l___j _il .(expanding universe) ___Hl 

__3 <«J_JI _jljL>_[ <«____l _ya J J_-lj C_l_ 4u_jj_»JI 4_ljjJI SjJJ _)l i_L_ _ _>_Jj " alUt I SuL^j 

__J[ jl <>__-_!_. _)jl (-11— ' ._j^_oyi (-1—. (_Jj---±Jl _i_u_»Jl _jl jL>_J <*Jt_cl _y« . . (jj>__Jl _)j— Jl 
_)_> l_[ L« <_)j__ll ______« Jj Itj i_jjL_II |«_kj_ S4jLx_JL I 4___ _ru_Ai>JI ___ L__-Lj_ _)jl 

. (4 inii 1 jj- 4j — ____ _-->■ jl ) «j>__l_~« 4j -r ft < 11 l_4_4 4_u__vjl __JI l_j>_I jjI JU_ 

<«— C _)— > . (___-j 4 <iK jl__-L_3 <4 <iK ___ __ijj_»JI 4jljjjl <<__, ,j-_ui__ _-u> l-JJo jJ 
JM-J- _y« _jLiu_t_ Jrt"<<«tl < <ijiir->"iH ___> 4_9J iSi-> _y« Lu_Jj LaLc. JU-^b JSu _-J__UI 4jIjjJI 

_)J» _)_> L_Jj (j_« <4--jJI _tL^J <L-3jJJ-« J-t_ _jLL_>Jl (Jj* (_L_-I jJI *j->Jl (j^Jj .L___jJI Jj_!^— - 

-» 

4j_-l JU^J jl j_4_L_u/Lj djaJUjO oL^_dJ lO^J ^^jLa-A-^ CjI J jl_^a c1jI__U->J I ^JLA ^^Su (jl ^j-La-ll 
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aJjLsioJI diiJJ \jcpJ-LoAJI 

^ ^jHj (Crick) --Lj-j (Watson) <jj__J_>lj 4jIjj j«lc.j .LaLa_ *_l-j»-« «jj----j 
(genome) ^jij-*.!! ,<_*-_. (_>_L-) o^Uj .4____j ji' --Jj_JI j_* Jj >£L_-_ji (____«- <__-»->j .-J-LS 
L^oJL (hard drive) . — t i ^jii^ L___L_) 4___i ..^ i ■ 

(gigabase) 3j-c._3-L_j-.JL 

j»JjJl 4jIjjJI (jl .CjjIjJI ' 'J> ■^H; i__;j->.VI __,J[ LaJkl JLa-1_ Jjjjkj (j.*% <u (_j^_ujVI (jl jl_>IjJIj .l-jjL 
(jjo ' jL_aua (j^_>- ^uj 4jjI__/>_ (___5 ■ _■ • ■ ■■ 1 1 .U . ,^tl i | _l_>j .4j_j__o oLajL»a L-l>jJj j *C~> 

. '»!__' LaJL " Jt-aJ ^ 4 n . 4 _. i U. A d C ^ . , 

J51__, S.lj - »- *JJJ (_$V __, « j ' j L«_i Lj-luI Ijjjj l__jj__J (jj__J_>lj Lkj-S-i) (__-Jl "jjjJI CjJl^-ui 

|«__jl ___)j___j i LaLaJ <-_U i (_---- 1 (__-"! JL-L-cl j j j ■"■II 1 ' lj " 1 1 Lig-Jjja JJ_J-> ' . ' of I i_» jJl (j_>-^ ' 1 1<-> i 

I _| - J 1 La£> L_)Lajl_i1 Lo>jJj-_vJ (j-a L-JtL*- "j_U - _L_> i__jl£> (j_jj .»_>£__ j-j-iI 3jjj (__!_- LuiL-) <__J i 

-_jjU_ J£ ' ■_-*.* j~jj >'<w Sj_) (jl _____ (Moore>s Law) jy> (jjjLa __,<-> ij ._<; \,\~~\ J< 
Nathan) jjj_aj_gjjo _jLL _jl |»_-j t4_J__ _3** * (_£jj__i JjJj (j_p (__jj__>_>-i (jjjLa jaj -lj-__i j_-___ 
_-_->! j-i (jl _-!__ '(jl-Lj (jjj-a" (_>____j .cLSju ijj->-jil <_-jli JjJj-5 __-___o L- Lil (-jl_j (Myhrvold 

"jCjA-r.a jl > i j i nll (j-vJ I i j aj .JJ-« (jiH^ L-JjJ lj-_Jj 'JJ- < > UJ- 1 ^ (j-* ^J-" 1 ' J-'-* «J J » i~i j»JJj J Tl 
AJjLajA 3j_-L_J __, " •> (jl (jAiiail (jjO jjj_> )t_)j_JJ ,4_L_g |_HlM - (__Jlj_-J JJjO (jjj-3 i3 Jl, -' s "JlSS 'I-jLj--''-'! 

. jL-il I JLA (___3 (____uju V lj_* (jl£> (jlj} i j inj II (jjjj-i (_;-L_- 3j_lj_» CjI^-ljLj 4J JJi<-t"j 

(jl_ (_$jJI Cjl_aj.L»a Lo-jJj_--_J 4_lj_i_JLi jj__ (jjjlj. jJoLu i_--_- -_lL_-b J-_ i -__!_■ ^jji V_Li 

■ tj-«- uj-ij-o J-ij\jo JUL_I '_; 'I ■^»*«VI jlj«il jjb jljta L J___s__al (jj^j ■ ■■ J-t-aJLi ?(DNA) 4j1 

(jl (_$jJl J-_.lj_) - jL_r (jjo (_gjl jtU JJL-Jl Lo i Jijiitll JJj-a f-aj .CjI,I,«U • *M<~j (JajlII i_jL__L__J 
-j, " L_ 

'L_ll jjuJI lj__> jjjj Ja .(_$jLi_-4 ^.JLo jj__« j_Jaj (sequencing) 4"l ,„ ^jiLcj (__;_-Jl 4jI 
I jl Loj 4j1 (jl_ (__;jJl j______« (jl — 4_<__jL_iLj - lJ___>. , _ , S<___tL___JI olj-a jju_. Lo n__J_k_i (jl£> I jlj 

(jjo L_-j__ 4jI (jl (_jjJI (jj£i '"'I ' ■■• (jjo (.jj-i-l 4_»__i o j_*j) (jjLa (__;l J^C nij V LjjLjj j»l Lxilj-i_>- (jl£> 

_ » _ 

.jjj_i J_>- ^jj^ "JjLajja (jLajJI (jjo JL__C <_$! ____ I jiijll__jj 4_-__L_JI 3j^° <j[ ■ (<_jLajl_il L_>-jJj__-- 
V[ i Ljji-jjo j-i Ijiai) j-i LjL_j_ (jl£>i sIjjji i4jI (j[ (__;jjl jJL____« 4_)jjlxi i 'Ijlr j,'l t"jm 4jl )>--ljJlj 

.L^_l j " j.^ill 4JL_- jjl C_i j_9 lil 

j__>ji (j___»j . i ji -■* i__a_ji___ji (j_u_ii ___u_> i_3j_c.i jj_n ^aj i(__;jL_____-Vi ji jtU '~'j"-^-i (ji jL_j 
4j1jjJI («__. j____i , ( Jonathan Hodgkin) o&>.^ oLjLj-». <-,;,, ,-Ji ^i 

(jl_> AjM-^Leja "jtj'^"*-"' >= L.I I jo-Jj» 4jI j *(_-j-JI J_j 4j1 ' -.rt i lu^ l (jl (_,j j-l_j < Jjj_i_4_.l -jljsLcj 
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lililI\JiCLQjl 

(__^j_l_-VI 4_l___JL 4___lS-j_J 4jJLjJI oljjJ_-_i!l _-JI JjjijIj ("-J->- -^J .4j»jJl__JI 4Lu.jJu<i Igjriljiii 
('itli 1965 4jjj. , (4jl (jl (^jJl »jjluj (j-« l -9>" > - JSJ (_, i*fl_>) J-_-.lj-I-JI (j-~ L"'-*-jj J^ 4lm1i.il 

5S ribosomal) (^j-l^jjjjJI 4jI ^•.i J c -i-t,..ir„t. *_> j_> js-j^jj j^jj 4jj>. lOOO^lja-^LiJS-iil 
1975 4j_u. .(*Ijj_.<_j_jJI£_JI UJ_c <4jI ,jl .j-jJI a-Jj «*-> J 5 -' 1 ) -±>*-M c> (RNA 

|«J .<__-j_>. JSJ (__ r _-Jj----l 4jj>- 10 ^yJlj-*- (XI 74.) (j_.Jj-i__J1 4jl <j\ ___;J 51 iuli"» 4___1S-J OjlL 

,_£__, 3 1 ...1 ... 4 rtK"i i'i<Ii < 1995 4i_j. (jSJj < 1985 4i__J Jj_»- JLj-- ^yic jjj-JI (j 1 — — _-_j-- ^U" i nj 

jcls^ "■ " j'« ' 3jjj (jjtj (Caenorhabditis elegans) 4jJaj>jl sjjjjl 4j1 <jl 
JSJ jLvlj (__jjJj____.l 4ji_>- - 4jLljj>JI (jl jujJI (__!__. Ulc L__j-U_>. (jl 4_>.jjJ ^yjjjjsJI *L_>.-M jnlc 

0.1 4jI j_3 5l...l".tl 3At<- .-.il. ,2000 4jjj. 4jjjj (_gj ilijll |»jij_>JI Jjjji-a jL La. 1 ir .i__j_>. 

j_1_j t-II^Laj^l £JU_) JjJ-_— jj <"i ..-I i n~i\\ (^_l_%jyi ^L-ShjjM (jLjjJj .<__£_ j__tJJ ( j ij1 j_i___M 

« « cc 

<_jj__>-lj JUI (j-a l___jLj gjja JjL-U I j"iliiilin _^l)\ 4jl (j[ ^jjl 4jj_. .(jjjl (ji-a i _ J-JJ JSJ 

J___lj_3 _ J-jSJI cj-JJ (_, i -r i 4 i'm nij ^j i^«j*-___lll <-j| i u'i-».V 1 glj, I <" ^a (-jjJ j_L_u I 4 j '(->■ 1000 ^l i a 

LjJ J_gJ_-J (-_uiVI J-Ojjl (j V 1 _■ ■ ■■ \ ' ' _>1j1 (__>__— J L_LjjJ (J_fl___L4 (__-l__- ^ ' ' tj'" "t 4_L_>- 1000 JSJiLjJliJI 

.(4JL-JI 4_c_i___JI (_,-_! (__jLjJI ^U-ujJl jJ__jI ) jii* 1 11 o 1^*-^ 
i-.l .1 _jl.^2..jVI lIiLLjJI L__»L_U(jl - (j_I->.-)j>_b . ..VI __J j£l L»£i - J_>jl (jl L_--eJ 

, p j *', , „ _ . I J->- Luj-3 ~ -1 « *■ S A AJJ , -« ■ — 4_L_lj L_j|_- . J-J i (jj3 ^JljJI (_ T ic.J < .4jjjj__j 

4_l__JI (_>____>. (jj»jj}l ) 4__C.L___II _jj»j jJjj} .4j__iI «jLj 4jI (jl^ (jjjjl 31.-I... Sj-l (_,-_ «jLjJl (jl — ->-jJ 
jLojjlI j t ' 1 j 4jjLojJI Jj)^ cO- 1 ^ Jj) ^ ' 4jL-L__l4 (jSLoJ La j~ ■*■_) , I j _| .*'„ 27 ( . •^.^•■t i ^-Jl 
(jjju ijLjjji^l (jjjjl JujLaJl (jjjLHl JxJ jj f- jJLfl j_kj) jjj-liaSJI Sjj__ _____ 4j. (jl _;jJl 5I,„I,„ 

• J_)^" (li5 J ^ (iH^ J *j) - t -l*j',^-l (__■ ,'l 11 . ~.jj t-. tl p , ..V I jj .1 I _. j , *\ jj _> (jj .l " I J j^ II 1 

Llj .4jjj.VI 4jljjj_JI ojl^j L^jJjjS-iJl «■ i"~tl (___ajjj (jl jL>- (_<;l jjijjJtl (j-« (j--_J 
4j_.j_l_i (jl - jL-JJ J j 1 1 11 (__Jj 1 — (j_p jJ L>-l__L__i (jSJj 1 jju (___iLj ^.luj c j»L__j_'l ->ju_> -^jl j«J 
4j___jVI _ * .j t-.it . jjjj i_)Lt___JI cjLtloL ^L_l_jI jl "".Ijt j,„tt _>j_bj (-js j ■ 'aj" 11 jl iCjIj__U__JI 

__J[ <-_)J__l Ji-J _r— 2- JJ-t-JJJ L^jl (jJ->l l4jjlj 4jjjJ j O JU» __-_-> L_jlj-4J Llllj^ ' *"* I ,^"tl (j_^ V Jjj I _ ,„^'. 

L» (Christopher Evans) jjL_ul j_3j___u_jj£ J_>.l jJI l__S .jiil jJI __,__ ,4jjL___>ji -_aj>jI 4jUc 

: ju-j I ju jJa jj_a (jjj^ <1>^- (*- L» jjc 1979 4jjj. (^ylj 

* * * 

... <_jL-u.I SjuJ 3j---_L_4 <_jj_>JI ■".^"■-1 (^^jJI i".lj ■...II ,-.ljl j , „ (j-c ".jjJI lIjIjLjj. ■ ^l"*--. 
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dJjiLoJI oujjj 



: l_jjl _S 5j_j__jl JN **"J jlj...' "^^ J>J ""'iJ 1 * ~U"" '.""'-JJ k**""'^jl j ■ 4__:L_____,(jl 4_______Jd (j__> j_j____J (j-CIj 

... WL&JI j_jjjlj4__J___Jl ^Ujtjl i-ij-» (jm "lJUJI cjMjjjJ.1 4jlc.__.jJI Jl -.*l , ■*.<• 

*_-"■ *t" i n C_jL_*j i^^^jjjjjjtul <xl>. 1.35 ^l.H.t <_>-*i}J j-JJ «•Ij-i (j_a 1^'rl iii ^j^ nTi i ii i"< i*» 
« )) 

L»f. . 2 <±_ajl jjJ[ _>_J-> 4 ij ii uill j jj i n~i I "U_-L_> ajjji jJjjlui C_jL_>j t Jl>.Ij (jjJLtJ Jj-a (j_u,>La 
.(j-ijjj (J"lj (_--<*■ l^ '" 5 -L"ll-J ' "•■--'■ >Vi_9J ~ C-ll <l i fl iliLj (jj 0*i _ J (jj*-*- <*i '<** I j[ ~ i'l i**-<li 
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AjU* (^1* - -* -*_' 1-" |«_J -LijL-J J_»U_U 4"_ <->»■ I L-L_-4_j ^^** 1 -*- j'- 



(3.dditiVC) 4 j« «*i-w d-_.Lj _5 j _*i -r*i ! J -a ^ujja - L-iajl . fr I i_n<ill niCiml (jl ^ 1 Jb 

^jJI (ArthurC. Clarke) l_JjM£ .(_,___! jJj'- t I *■ 1 * lj)jjj Cjj__ jj ,j<_J ,''ljl j ,„tl Jj-a <J_ 
i'ij*> i JU-lj ■***>•-, jpeJ *■ 1 "* ^jl .■" ■■■ " 4jjL-____9 ^ *'j » . ■■ Jj *»"■ .' *'" i** 4j _>L_-j-* J__>L>o (j_LaJ V 
(_, i-*.<lLl (jlln i*i C-jL_i jj (_-___- a.ljt.jll I 4~'6y3 Lr'1 J--— Lr' '~>^-^- Lij)j-9 I ^i a 4_-»-jJI (jj -"i i n'i i » 

L-> jj)l -r"i 1 1 I ~lJ < air-i'i 4 ij liinll J_4-vJ (jl JjlS^ .4jJL>JI 4jjJ_»JI oLa>.jJj K'11 L^j -t « i u"i <L_-j-_. 

• j* » 

4jL_oVI 4 ij liinlt (_,_.! i j (jli. L« 4jl jLiy Luj 1 1 jJ .(3».^ (jj-9 La>-jJj i**-"l -^LjJ ^j-l-I 4 ij «ini 

J iSjj-i (jl L^J (_r<Ljjj V 4jjL_JI »L_o_jJI ^ *'j * ■ - (__,*--- 4jL_S i4jI j (jlsuJLLjj .4_j>-jJI t Jb f-\-LC J.fZ~» (jl 

(j_ ii I U i a ^gjjjjLacjj ^jij |*jkjL_-»-l «LjjV Ij_>-jJj (jl l^ittlU jlj_aV jJL-La 4jV t4_L>. jJI tOj sLJLc 
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ulill\JjaAII 

jjjL_j L>jJj_S_i (j[ LiJjS lt-^J <«i i*-i"°ll i"il,l 4ju_ J>J ~l_jjJi_ 4_»j . Ij-j- («Jj-J i4_l11_JI 4_-j__JL 
(JjLuJI J_j>JI (j-- (j*-** - i~ (jjjJI jjjIojJIj ;H (jjJ jJ-IjjjJ __ul_> Lo tljjOn 4_uL_-i_Jl (jjLuJI 
LL&ju ,»l_lLo -Lj*l —j * *"_ _j ■*■ _■;*'>' Ljjl j 4jL_-VI j»JL_l l__jj-iJ .4_uL___j-Jl (j_i__Jl (jjo 4_-j_l_ U_u*- r l 
^jjl Cjljii.ill (j_a j_u_. (____ 4_La tL^jj-lj jiin-ill (j-a _gj *ii ill j»j_u_>JI "-jj-uuo (__J_ (j-1 «JuJI 
.(«j jlil lZ<~)jJI (___>• l -J--->VI *-jj__-J,l Jj>-Lj (^t l *M (jL_-9 l(_-JjV-JI £jj_uii,l Lj^J."llll 

(«M*j (jlis i~Ujjj__j l_jI jJJl2j ,jjC JjLjj-. 3jj-> jJll »_JJ-'I l-jLLjJI JoL-J (jU i_3 jjju LSIjl 

(jl_~ I jl 4-_sLsejj i JJ-o (jjjL~i(_-J_- Lu<Lj~)(jj~Jj .4_uJlj_o 4-irj"i'i Jjj-a 2050 4_L__ _____ pj **.,.' I l__l>JI 

^LsjJI (j£_«J IJ-J-JJ fftji"*iii',l l-_l>JI I j-A Jj-«J (jl J ■."■»■ ll (jjo-> i Lo fr(-_-u <jjV (jJJu JJJ» (jjjL-) (jjl 

i~ *< ■ ■■ Ljjl ^jJuL (_;jJI (jjjL_Jl I juk U_l»-1_l_- (jjl (_JI l<~j-J J2s*-'i (_____ j-jLu Ljj_.j .4__c 

(__Jlj_- j j»JjJI 4_0_J- ■ _■■■■-- (___iJj_L_g_ 4_lL>. 100 L_>jJ-j 4 ^K* ■ J_oL_l _£j___j ^J *'j~- 4_jj_L_u _jjO 2050 

j»J_u>. ^juiuo 4_L_j Ja-»J (j_a jjjj J_~ (j^ i*i j i ii i,_fj___jjl j»jJu>Jl _^j-uuo (j-a -'juj . ( Ij-JJ 160 

cjULjJI (population geneticists) 2uiLl_jl "uljjjl ft Uic l_L I" a j 1 iij i4j (j__L> (_, ii-i i"i 
i__;Lj joJL-JI (_Ja (j«-> ■» mi (_jl J-ujj i nm jLs__il tLiul _j_a (jj K h."ijj n_*j i*ii Jl "j-i-Jl J>~- 4_uL^JJl 

"oLcl <___) oLij-cJJ (___»l jjl>JI jljjjjJI (jj * . ' ■ ■■_' ' a J ■ ■■ .(j_>jjj,l j_ jL>l (__4_j-a J_bJ ij>>l _j *» *■ 
,4jjji_J| ( Viking) jl_SLjL_JI (j-u_i l_jjL>.ji iii«"j i(jjj_Lll j-lCiJjjSJI l_jIjjjl1Iji__Ij_>_^JI JjIoj 
J-t^- (1_-^J-j-!*LuJIj jatJjil Jjj IjJJJ (_J[ -~-l-VI (jj« U Jj L^jI i_i->. (JJjJa (jc 4jSLj j-aVI JjI_l_JI JjjJJ 

.(jL> ju_Ll>. jL-ual ~l jjUJ (jr__JL>JI -L__-VI jj j -njj i -j^jJI l_jI_lui (Jjjjjj i LuLLajjj 

.(jjjJI jl 4jjJI (jLLsj-t-j I ■ I ,_.-.-,'< | Laj j-JjJl JJ-uaJl ___C 4j_j_iI ■'!_) ■ -»•" (jl _j_LoJ,l (jja 

(jjj .i_JjL_a>. (j-*LT>->- JSJ JjoL-LJI (j-alll ~-3jJ-« (j-o (j-_«-u_ji JJ_u_Jl 4j__il (j-4-J-l i 2050 4__u,LI 

^o i inil "Tj __jjl 4_)-l_>jJI Jj 1 1 M"ilL>. Jja-i _j_aje-_J ~U__LUI ~U>.jL-JI ~L_-t_-jJI l_»j_l1_JI —JJjLjj 

— Luojl — I j i"i"l I II i^i *r i*iiH l-Loj 'm-w L_jLj|_LI (j-Jj il-uj M-l l-_j_- t(_ T -~ I ju_J .4_3J JSu ' *J 'J - *- 

JjJjJ il iniii il (j^ej l_->Jjjj Li-i jj (_-->- SS-SjjlLI oju. Jj-a Jjjj J43 .4 iij-*r a 4_)J-i 4 j«j_iU1I L-LuL^jj 

4j_-L>JI 4jl _jl_ (_fjjl i__LLu (__-C l_jLoj_L>JIj 11 11 11 i II i*tl nl JjoLc-aj i(j_aLJI s-l j-l>- -^IUj (jl Jujj 

< *1J~~ j~> *" I (jl (_£jjj-_£_JI (j_oj . jLo__-VI I J--JJ ^-Lo-aJI U 1 ,ij (jj i4jlsl j-iajjjl JjjJI _-_) (_,"-- SLij 

• « cc 

.CjLojLJI f ju- J!-l| j»li )*T*i llll *(j-J. (jl ( _ t l. ' ~ ' """ *' JJ-J- J(jS-«J 

ujjcjjuI . jLHl I jL_> (__J- (_,iji«"i V i_fj_>-l 5j_a L^jLa iSjjtn *»• (jj-Ll j_a l-9jL-cJ,I .ju_(jl («_Lj 
•(jjjJj-u-ul 4_lL>- 1 0f) ,*:, 1 «j i_~- 4 1 ,'.,1 , ..^ -*j ~ j .^»1 jj ,4jjujL_~VI l __jLjjLji_j»lj(_ T >.L«JI ____>-^>_i _-Jl_ 
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diiiLoJI djjjJOQJJJ-o^M 

4 njnll JJkJ Ljjjjj <«J*_>JI (jj_ij (jjo * -j. h l > JIj 'J--I (jrJ-LJ i_>l j~-J ij*-- sIjjjJ li^jm 4jl j jJjil _)L_ 
JJ-« UJP— ' <°J-'' (jl L__jjj_)I jJ _jJ~-J .oLjjL__JI J_ (_---. (Ji .1 In i j 4jl j *(____)_, 1 3 JlcLal T j-» 4a___l 
(jj^j in 4jl (jj i m ti a I .ii"'i(jl l_U j (4£J I *■ - ■ ~ (jjjJJ- Ljj I "j'- 1 ^!'' — 2050 Jj_) 4_i__. ^ , js~,j ,., 
(jjo i___lj ii___ J£ 4jUo ill 4jjLl_Jl _ljj'-l CjLL- __Lajjj>. 4 1 1 nl i u i LL-L_I Ij (jJJL-eil (jjo 

_j__j ■ ■*■! -"jij j ■"II _/_*>Lsj iLjjjjSljJI (jjo l_-_*_'I i__LL-j i l _ij_-'_'l cjLjjL__3">UI jl cjIj___>JI _ljjl 

_J-"ej» CjLcjiaJLl (jjs ilnjl^ll I JJb lJ">__«1 _)[ .3jjfcjJ,l CjLjLjJlj CjLjL<.jjJI (jjs Jj'*' * J_-i_j j^Ju-a 
51 g -, l -*■"*! i ii ij LjpjLajj I fl ■ ^ - 'J I j ."*_"' ■■■'■■■ 1 "J^J *^L^J 4_L__ I *' '*>*' - ■ _;jjl L_ • *(--- 

Cj_ *>L_JI JjJ-U 3j_ej_J 4^_4_Jlj4jj»L_L)l 4_,jjlU <___ Ij.iim'i 4_u_-lj_JJ i__l Jl__I J__1 J_cjjj_ 

juj_j| j___ji i3jL».lj4*;j*i->. .L>. 2j-*_- "ajL^jjI <__j l_!Ll_ _)_ . ( phylogenetic tree) 

L_j3jJU V j*j . IjjJI t~ij-- (jjo 1 ^"i"*j__a (j->, cjj iS jjjKj-a (jr-SJ . Ja-JLi i_jj__ _*jJl (-JJ i*iiill i^hhmII 
JL3 __*> i i n'l L_j3jju <<J jj LjL_ 1/1 J i2050 4_Lui JjJ__J L_>L_-j_- J_> _)J__ (jl _,i lijj i JUu Jj-1__Lj 

- ____ ,<>'jj'_l _j__ i.i.iih.i (terminal twig) "u_.jJ_JI .-.i ; : .^:\\ _-y,,„„ _____ |___j__ 
.(j_jjjjj1 (j_jjLjjs jl <L»jj3 L_ijjsV Ljjjjjua jjc. - (Robert May) _,l_« -jjjjj (__1jjO '.""**.> 

u ij.ilnll jjjbJl *L___ (jl (Yan Wong) -_jj _)L _>_.L--J1 ^I^jJI (jjj_.L___ ^j^u 

(__![ 4>.L>JI (jJ) ,J ' J J* "*■ (_-jl-Li» ■ ^j '< ■ ^-olo (jjl j ■ ■■ 2050 4j-ui Lijyjjj^jyl «Lol&J 
jJJj.i i J i <-»" a (JJ^J (j ii*y a jLi-jl^ |<t"ij i ii jl_ ■ I (jj^ 1 * ' * j *"■ I * i_*l>-LjJLI «Ij-l>. (^jl^ ■*■! <j- II jLuij^ 
4jl__j jJJj i«^vll _>— >j «" i nj ■(jjLsj J*>Li-J i Ljj Jl>. J-lL__oI i i, I i->. jl J— >■ jl_ jl ■» j ■"■■ ,__— Jjj3__a 
(__— «Jj>.jja (jj-J J_)i_;j_-I Jj__L_j (_$lj gjj Jl («j_l |«J__J "rj-s-J (4J i4jl (jl (jjjjl (jjo 4-uujj <;l j->l 

.4jj__Ll 4jL°iLjj SjlcL- 

_)Ijj_>JI (<JL_. 4jlnr (j[ .4laiMI _J_vL_ll (j-uu (j_. 4jI (j[ |_$jJl ■ ^.'..^* JjuJLi j A ...1 jloJ 

» « » ^ * « 

Ij ij - *. l_ij_I j^— Jl (jjil j_l (jl ->l (jl (j— La ' . ' 1 In J La JlIc J <i"i tj _ J_— — J J_— ^*-J (_r— -1 -JJ 4j Jul_uJI 

4-bjJ-u i JjL>JI I juk (<___>- ffl"j i ii ■ JjL>- jLl- C-JljLa <U___j (_-J-J ijjjLl>Jl (_J[ I J '"■ (jl_-L>JI (_J| 

^Cm-o- |<i"ij i ii .2050 4_jji JjIt i i (_____>_ _ (_-lll 4.jJ J.--JI JjLl_J,I (jjo JJJ-JI _>C !>L___ i(_f ji-Lj jl 

(«J _)[) _)L-i>Jl j»jjo>. gjj___«j ijjjLLiJl ^>j ij~- gjjjiuaj i j4_JI (_>_lj_)l 

^J_^<>JJJ_J«^j^--J :, 

_ij_j _)J 4_1 >t_ljJlj ■J.a'i'sl j_ l^tjA-. (jj-Lu_ i( julj I L*j__1 jl- (jjjjLLJl Lj^L-j-u-l _>_j 

« JL>lj ojj» Cj_ *>L_JI ' '■j*.^-*.' 4__ujjJ,I (j_ajJI j>Jl£.4JL-_ cLp*i/ 1 jl-O . l_Ljju>- Ljjjj-l_> 

.JU.I _Jlj 
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-j'ill- Jr.61 1 

4L-l_JI 4_>j-«J,1 _)1 _-Aj _jL)VjJI ,__i__ j^jS jj'l l_-J (jj_j __. 4jjjU- -_uL_ __l_L_> 

>t* 4jjL_J»L __)Lj__->JI — * 1 . ~— -~ 1 — j . .. . — t j« j .'. i 1 1 4-_j__>> (_—_>' __L__JI 1 ' j 1 ■ " 3l__>Jl 3j— -sjjl) 

I ' '<< -J _ J__ _;1 (_j__i , -1 1 , .-, ,-. i t I ol_Ll_»JI L_jl__« <j1 l_fli -<~Jj_i 4jV . Jl J_>jl I j_-> ___- 4____> L_jl j 

.3_U__,jJI 4_u_j__>J| "Lj_>J| 3j__sj_i L__o___>J (____i I 1 j ."■»-! Ju^j i4-l_LJI -JjjVI (j_9 4jJj__j_i 

4_Sjj_a :,_Jj_>-l Sjjs -Jj_'l (jl JJL>-VI (j-Uj Vj-u-9 jL___ .___->. Ijj__ Jj->J <j^' -Uj_-L__ Lo 

jjjj ^ ' ' j ■ j j_>. jj_>.___i .(jljjji L-jjJ (jljj_»Jl __JjJ I '■ - j a j Lo (jl^j_cj (_>__■ L>J1 ^j-_j_»JI 
' _»_. (jjJd in*j ^LliI ^_« .._-_. jj-Cl j-_aui _-jJl jlo-jJI ,j____ej_jl (Sydney Brenner) 

(_y_3 4jJ« i<-ill 4_>.j_)_Lo ,-iljU "_. ___v_j jjU, i a (j_s j_— )lj i_)VI (-_»■ JjJJ » jjLv 4jj____«. j» 

_,V1 <-■!-- 1 ^ i<ij i4j____. Lr ijVl 'jU-_.li ___,_£ .-Ujij-K j>L_>(j-a(jlj--p. (compute) <—j1 ■ 

Jl__V JjLjj-_jjJJI 4jJ.j_u- (j-a l-J-JjjJj-JI JL>-V _, i j -VI (j_c___>JI 4jJ.jjj> i_jL__v (___9 J~. -~~j 1 L-Lu 
JuljJI 4jjL>-I 4jjJIj_lo (j-a _rt_Jj_J _L_jVI _,jMj _,— -Jl — —_u ■ 'I ■ ■■-- (__b 4jj__II ~j U *_. 1 1 .Cjl_ij_«JI 
«lj_>l 4___)j iljuXI !*>._>. jj-a 4j j-.Lj_-JI _jC<u Ijl__ (jl (jjj^ljjj - ■! 1 ~~ * JJ) .4jjjj-VI t j__>Ln--- _>LJ 
i )l 111-- (__- 4jJL_JI U "_. 1 1 .lijjLsej Lo 4jj)jj) _ruj___jl £_u_s LJLc, £j-l-VI (j-9 (jj-«J J— .J il^it^ 

(-A 0_L_>J .(_~J_>.I djl ij-t. (j_9 LjJLc (j}S-J (_-jJI I LtJjJJJ LjJ__lL_-ij) 4jl ij-»- (j-9 _____LjJI (j\_L>JI 

^JuOjj (4^jL---1,I _jLll>JIj) (j__-j)__i oLu> J-e-C 4__jjJ_5 4___>L-e-lj)) 4__->-VI j-J-C (j-Uj) 1 ~>j)__>. ■ ■« ■--! 
j-j^oj (jl (j_a_-l n<~j_>.l 3jL_tu .2050 4_i-__ Jj)l~» • ) -c_>.jVI (_— — - J-r i 1 11 L^jl i~i i">_j ~-_JJ— JjL-ju 
jjj)-lj_i__JI ( --J) "j a i4jj)4_>_JLl CjL-Ij)j->JI Jl_»I »j 'J7-J jJjj ia^ 4j.'l «" i 2050 4-i-__ 4-_->-VI i-L-ic. JL>.I 

jl-cj I j__> (jj)_ j (jJ • j-JLJl (jlj)j_>Jl _)jlV"i (__![ 4jL^_JI (___ J - -» j j — (_— — - (_---l_->JI jj)U~,ll 3_?L-txj 

jJJJJj»_-JI (j-9 (jr-l-wjl ljJJ)J la^ -J-jlj JUjiii 4 I-— J I II J)l |<_>.jjl _)V ISjLiL-JI pjU<- lj_>__ 4jl j 
4 ij« a l1)1 "jjU" »Ij_>-_ I J_»__-a (jj^j 1 n L__> . I 1 n g^l jLa-> (_— — - JjJ 4 Ij 1 nj) (jj^j 1 n 4__SJj) .(__)j)j__JVI 
jl_U_>[ j~»J 4jl_u (____ (jj)j-i-J _>J jJl — ->_— LjJL.1 JLvj ^jU~, ...j Luj 1 JL-U Jjj-ji (_r-- • 1-l>.j)Jj K"ill e JL4I 
_)V !4_-.jVji'iII (__>> 4jj_l_JI (j_9 <-j_vjJI (j_9 4____L__ (_f-j_>-Vl_i jl <4j 4 j~ i'i 1 1 4_>jJ 4jjj__iL>. 3jj-_o 

IjjjjJI |-.___u «_a — _____j V CjI ij-*iI1 

J U '■ 11 a .4 rtj"-- (^-J^ (__j-i_>Jl (_-JjII -jL_- -j (__-_->- Jj-ejjjji 2050 Jji-eJ 4jl _____.! Li_> 

. " . - ~ - . Jl 

1 U~ (__jjl i__^_l-VI ljLLlJ l__j__jJ| (j_a Lcjj i__Jj_ (jl -j-cj IjjVI Ji_-I ■*'! "j-- (jl j jUj (__jjjjjl jjl 

j___ J___j __jjjl Jl____i___jl Jl<_>>ljjVI j_>.Li 4j-_L>JI __>L_j_>JI ^jj_*js (jL L^jJ. ^LlJl __LLl>JI -j__ 
: (Unweaving the Rainbow) "--j_. L> _ji, .Mj<n'." ^JcS, ^ _jj_ j USj ._,.j_Ui <_ll----^ , 
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oJUloloJI djjjj 

^pjl jjV i^ll J_«j .4 ih <~ > < jlSLuL »lj-r 1.-1II _Lj 1 n*i _-i!l JL-jJI __3jj_>. J!u 

__i-J Jj i-UjJU-JI (_gjl-rn-.il __3 4jL_l> J-tLi- ^yA _U->-!l «tjl (j[ l_- ,J J^-^J iiiajjeJLI "rlj-*! 1^KiVi 

3dj_l I •..U-....I jj — JJ_»Jl 4j1 _)__;.- ii-J----U .4-UJl>JI jL_»JI li! "TJ-i-jJ iL»JL3 jj5VI jL-*jJI 

3«Ij_9 I iiiit^ 1 i.U," ml jjj .jL_>JI ___>Lui1 L$jj_ _£._-. _-i!l 3jj_jJ,I («Jlj-JI _>£. — i .iiit'», -Gil 

__3 «_>_i-J.'l _____">> -L«_--J i j-r i!I Jj_-j_>J "LijiJl 4jl (j[ _;_ ___ 4jj"i^ a «j-S-J» -L«J_> , I —■ i i n'«, i4_till 

'-» 

._>-_jVI 3-JJJ JL_-Jl 4jI _)l _;_ 
jJJjj «^ll 4j juu (jj4 _>*- «"i i i »j t4_till 0 ju. 3«lj_9 (jja 2050 <-___, JjJ—tJ (j^ «" i i ii Lul , I n"if I 

_£.__. _; jJI ^lj.^^-.tl ^«JLlII (__Lc SjiLc (jljj__JI J_~_- «LLj_ , >jtj *q i__-jj_«-« j-f__ _)Ijj__- j»jjj_--j 

jl 4-.LL ~Uj ,4__jl jjjjl -T.l ,,.j-,^« J< ,<tt\ ^jj Laj . (4_j.__V I j-j.iln Ij-u*-"-! (jjjJI) 4--1M-U.1 4j_) 

.4__jL_>_«j <JL--TjJj .4J lj__j l_____i_jj _-_JI (jSLa^lj i-_L.lj__. 

_ * » 

t_gjjl (jl J__»JI fj__l "JijJjLj i 'IjiiiljJ-* jlj-C (_-i_- i3j__,L-« 4__*>L_.I nL_j[ 3_l_cl _>£. I _L» 

(jl fljLi>.l (__>. jl jj_« (jjj— - >-LuV (j-L<_) Vj iLojiu _L> __>! n"i-t.VI ~-»\jJ (jL»^^_JI _--S 4jl _)l 

I j__ I '.'Aj __3 -_£*>L__aL jLa.1 l-wj L» IjjL I J -i U. > — JjLuij <_JL__> Lajj _>_-Jj **"' 'I ."■.-.! ■ Ij_«j_u 

<_-_>. LU j_)j_l_i(__ll l_ujl>J1 4j*I (jl _jjlU 5jj_»»JI oLLjJI ijJjjj j»lj__l_.l LjJ!>L>. £y> _>SL*j — ■ 
(jjjLa _>jl J___u _, « i i _i j >_;jjl jon i l l (»j-!j»- Jjj--^ jj-Lu J__JL) LJU. _;j_-uj.2050"L__Jj_ 
,(_£j__J| |»jij-*<ll 42jj_u_l _; jJI _v»j-l _v« j-__) __- 4_L« nljj_j-'l (jl jjj» 

y_3i jjU4Jij__u,^,__iL-Jl jjkjJil ^\ j_svi (SydneyBrenner) j_jj (_jju_. --jJo 
Theoretical Biology in) ""i_Jl_)l 4j__S*I <___-. ^jJ__Jl sLp._M (*__" (jj_*II 4Jl_u ^L^j 
(«jj. (*__} 4j<UI 4^xx_*Lt 4oaLlJI 4i«J.l ,___» 1999 4__., jj.y.U (the Third Millennium 
(Philosophical Transactions of the Royal Society. B) cL^S*! 

<jjl_Lo Jl_c J"M— ~ (jj> 1 X < a — _u__i_u iL>L_i (_$j-l _iAiVil |»j ij-. i_3 jju LaJ-ut .4 j alVI Jjj- 
____ 4_J.I __3 1 (_llj->- __3 (jLu_'l ____«j) (_$j__jjl |»J-IipJI _ruj 4_Lu L»jJjjj 4o£i-)j S.l iit a 
4j1c. (jllaj _jjjl _)Ijj_hJI I j_fc (jiLc ,i_Jj___U LL-Lu. j»J--x>. f Llul ajLcl (4-)l (jl _;jjl -__j_-l ^yA 
3j__) JjJJ- Jj— — «JJ . 4— — u (jjjL» Oj 5 _ru — jIjjj 3j__ ,t i fl L__ujj_l ___ 3 J j ii .i 1 1 4_lL>JI ^c__l 
.«Ij_-)*l I j_» Jl-) j»jL-U JS l-Lc 4jI j jUaiU JjjJ-J cJjjUI (j-4 4jl JL>U < jjjj 

;jJ__-jlj (Missing Link Genome Project) 3_j__J.l 4_i_-ji J-U.I jlH 

.3 j_-l_u 3 jlcL- 4-jL*L« J_UJ _;j__jjl ^»j_j_>JIj 3 jj__J,l 4_LL>JI |»jJu-w _____ (jj__j (jl (j-L< _) -uJLlII 
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uli)l\JicLaJI 

LLLusjj (jl 1 i-rj ( 4_L>-V( |«Jj_ (_ic ijuLiJI «LojLuJI <-bjJ_J| (jiiri it) . U mj jtj ij-t. (__J_ (J_-5jjJl (jl_ 

(jjjijj cjjL^ ^ jjl (j " *' -- 1 1 j *j . ( Australopithecus) u^j^/mjJlj^mjy <-ljj j_5j 3jj__>(__JI 

(C _ "... - . " /T \ 

j_ - • '■ j i (__-ujJ J»j ij->- *jj_lu" jL>«J_ 4j_3 <«jj (__"jJI l__9jJI ^(jjcitjj .(_,U^ill 4i"_«)_* (LUCy) 

L_r_) i^L__j JijcI (^jJl j»jjjJ>Jl jL-w-J L_j_J <j--<u l_jJI <"u*-_"uJI l-J_ JkjL_" Jl8 *LL>-VI ^lc (jjSLi (jl 

jjl 4jj LtLi, V Loij .(»jjJI LjLj- ,___) * JLJJL*. (____ijj jJjjj ."IjjoI ^ i <.-y (___-■ Lijcjjj 4jjjjij 4j*_jjj 

.4jS*>L>.I ■ *jl « j_.ij , .. t ljjwVI IjlA 

4j*9*>L».I 4JLuua <> j_A J"9*_ , l (-ic) "jl *■'■_ jL«JI (JjijSLj^jJIj-LlujI (jJ-J 5-1 « nij (___«l oiitil («CJ 
___) 4jjLsej[ 4jj9*>L>.l JLjl jfl lSjI L-iLa . ( 4JVI jj-> i nl (j-~ 4_Lii-_uJI lj9jL_-_«JJ L.">L>. 2j*iU'i- 
*jji) jjsLuJI I '<y~-~ "lLloIjj- I ' '•< -y i(__Jl_>JI l__9jJI ___) .4 joltll l_ftjLjlj3(jx. *>____) .4jj_»_~JI oj_4 
"Jj-i-a ,____ (___« IuJjji l_(_-J* .(_gjjl j o ijill (j-UJ ^ '' 'J. 1 (j^JJJJJijJI " I U , ,j II -_mj>- (jJaljj*uV IjJaJ l*j ijnll 

__!l j_uj,Vi Ly ->L>.Vl ■ A j,„ij^i i <L"_U-i L^jJI .(The Great Ape Project) "Li-Jl *_ jjyi 
l__*j ^l j-_iVI I j_* J_i o-a-lj-M JL«__-VI (ji i-.-t-i^jl ■ (Peter Singer) j T i,n j_uj jjUI 
£j_____j»_) .(_<;j--VI SL_sJI "Jjji <jiy* a jj sUeJJ (jlUll l__">Lc[ L>Q_jS*l U__"i (jjSu iji 
jl o-jU^y 1 Jjp- ^Li-jLUl L-j j>,.Vi.iiU .JUI Jjj-u. (^-L- .(pro life) "sU>JI jL___il" 

(j[ Jj " ' " -t_->lj UJ J l_LI jj .4jj iji ill Sl j>ill jL-ojl Laj- (_, ' *j .4__j_jL>JI L*>L>Jl tllLtjl 

i(jL_jyi Jj>- Sj-^j_4jJLI i"UL_jti*>UI Li3jJ_u JL-tVI l_J[ jjiji.i (jnii i "ij (__j>- (jjlS-i I i ij ) l_j-"J>J -^il^J 
(jj_o (jl (__*.' 'J Jljj-JI I J_* 4jjjX. ")(jL_ul£ L7- U 'J-' ^*" J-^-*^- 1 '.'TJ (J-* 1 .4jjjiIjiiiIIj L _)3L>.'i/l (__J_ 
JjaLtjJl l__>-JjJ (jli) I _J I »j '■» j Ui* c_jl£ Lyjjl Ll_jj_5I l_ijJ>. ^Ljc^lt-S JL>JI (jl_> I <i Ij a i4_t__)lj 

j-jJoj L__)">L>.I Lkjjj-u ^jj (jl (____ijj cL__il_ 3jLc| (jLi (jjij . I n\n jt>jtjl jir L ^t.gij« i -Jj-sl 

. >UI __ic 4jj_.ll t> j-4 Jjj» 

(2050 4Jjj, Cjjj-*^ cLaic LilLL* Jj_u (jl (_, .j.-i-l ) l_ijj->UI cLaicj lJ^S'! cLaic 1 « i.jj 
IjjJljj (jl **__■■"■ 4j [____>. J-*> l__) L_3-jJjjjJI r I ■*!** ^jU*. . „j i(____,jj *jj-i-<) jlu9 p j II ■ *- *ij (j^JJLu-ij) 
Jjjjji (-ic <i___ljj L_Lt_ ' j ' *'"■ i* 1 J '< 1 JJ . jjjjsLjj jjl "Jjuluti JJtJ VI I *-j " U j iC I ,i____i 4_>jL_aj 
,~__ui (jjjia 60 5 J_a l___La L__aj_w (jl JDu jjjUII (jl_i__l l_iI_u_ (__Lc * JlcLulLI ~ Jliil 

^jjjic Ljii-j l-9*>LuiI (j-a J^VI L_ic jl ) ."iljj ,^l ij itl £jjt 4_jJl>JI jjjJcJI L_)jJL~_jl JL_J 
jjniii" (__J[ J__5JjJI (jl . (l_iIjj-_>L_jjJI L__L_>jj_jl I <i |j a ,-, ,i-j Vil L w j < - > L-jljJj-jLijj ^Cj-uI |»JjJI 
4Jjj_-_) l> SLpJI JLJ_t (_ic ___2j Ls L-iLaj ij~ _.j 4jjJl>JI Jjjlnll L-lLaj ij* ^ l lj^-* L?3- 4j l-^J)----' 
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aJjLĔLoJI ajjjjygjjxoAJl 

ty> 2050 j^Lcj I ; ;< <'< Ujj j^uUJl Jl« (archosaurian reptile) 4_i -_i_».ljjJI 

i * i j i" I Ljjj>_ --jj_JI j j -ll 'i -> ___-. (j--~J 4jl (jVI -^-r i m U (j_a_J . jjj-aLlj jJI j»j ij-»- *_-£_}_ SjLcl 
.4 <i_>, I iill 4_l1j_>J| CjIjLjJII cL_u ^ylc Jjy Lcj» i J-wjl -_i LJ (_---_ (jjj-__)l __=_. _JJ j_ij njl_u_ul (_C-ljJ 
4_->L-j 4 i (j-i ij*-.H 4__ljj (j_a (j^«"i'i (jl Jo"i-r U (j__9 -JJ-— 'I ij.lll j_.j) i j-w £_jj_m_jj *«->— 1 I j| 

jLa__>-l j_& i > j-yjjl ( _ r _-J-9 (jl_3 i_Jjl_> i 'I j nilj^-»- (j_a ^___jJl_>J .(jmi iTi 4_j__- 4 u -ijl— . ... LU ( j______jj 

► _<c » „ _ _ . . . 

l_4-«_jL_alj .4jj^Ifl 3jL)JL>- (jr^jJ £_0 J (_-l|. ^jji^iill ^-jcljj J-«-' jl i Lkl jV Mj^Is (jujf I VI 

.^jijJL ^L-bj-ij _j;Li_L__j 



l( __jy_--JI tLi->-Vl ^eUr. (^L__-_ii_l : (Richard Dawkins) jju£j\* _>jLi_Ljj 

(__-_LVI l£->JI — -Jl ^jj^.-.CI 4ju-L-_j jj g <i -r 1 1 |~.J__JI it-»jnij"t (jjjojin jJjLuiJ u+uj£ \l* ...Ij 

.(The Extended Phenotype) "^^1 l£jj->1__ji ____iJl"_) .(The Selfish Gene) 
River) ",j____ _>» -_>L_Jl j__^Jl"_> .(The Blind Watchmaker) "l-.-u-.Vi tJ jL_-.L_-Jl" 5 
.(Climbing Mount Improbable) "jL_i-wlMJl J_o- jJ_-_"j .(out of Eden 
4l_OUj 4^.011 (j_y_uiA_>Jl J_w>j .(Unweaving the Rainbow) "j-jS ,j_,j_s LiL__j_j"j 

IjJ-sO (>J_J-3 >---l_-I »1 nlr (j_a JL_>-Ijj_j >|_>J_*Jlj t_»_s'__ , l ______ 4__j__ci_ ->ljj_i_Cj CjLj-jJ J-iu-cJj i-_)jMJ 

1997 4j__, jLij .Oxford Dictionary of Quotations "obU___iu,>U ^...ci (*-*___«" 
jImhj'? 5jjL-_j 2001 -U___j (International Cosmos Prize) 4-JjjJI ^^jjS SjjL--j 

.(Kistler Prize) 
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i jlill\ Jr\61 l 



^jAI oLwu LdULa cjuI±_ J__a 



#juk 4-i_*>L« (jl I i l*i « L~L<_J 4j_Lj_Lj j_>-l jl <>jj (jja <_lL_ul£_j Jj__L« ^jjJLI <— ~j£" ijl 

Percival) JjjJ J__x_. j^ ^jSjjJh^ ^/.Ull ^l ^IjjJI oUKJI ai^ •«<_ij'n ju_ cjL__JI 
(ji JjjJ jjli- .jjt>.vi <__j_ji <-i_ Lajj^j jlSjju ,jl_ dijiiJi (j^s 4__i__j jj^. ,«jL-_j (Lowell 
^<-a__JI (jjn 4jjI jjl <>Lll i il-^il olj— b <jl___u, (j—i, — sL_>JI (^jjM , , .. (^jjj j • *-*" — j <— — j£ ^jjJ' 

. 4jjj___j p-* ' t 4________« J___ilj_>. ^ ■ -^jj <4_1_*-L__JI 4_ulj___"-M (jlsLiLI (_jj^ ** j.U*.tl 4jJuL>JI 

^j i a-*S Ju9j . L-iL-U 4j jn* a ^JjJI (__—"■ *>Ll>- JJ-*-J 3j___) CjJj L-jic 1906 <i_u I j__b (jl£ 

The War) "^l^l Vj j>." «bL^^Sji^JI «ju*. j:>___J (H. G. Wells) jjj- .._>. .,j_-jl 
J&\ (^ L-m? - l jjJ (j-uSOiJl ,*____. J __; .1898 <■__. «l-S ^jJI , (of the Worlds 

■ (jjj nitll (jj_i)l _j| j m", i ii (^jj , _1J J J— JJ .jtJjil _,_- 3 L_l>JI JJ-i— (jjn La 3jj__> -"J^-J 4jj_L-l ~ 

5 *N"l-*^' «I -' < -l 0 >-»jjU L ,'[''''--ji (Marinpr) jJyjL- r l ,_-,;tl ,-,1 ,.,-.-.,-.-,;;-i 

4jl__jJ jL__u_ <-___ l"i'n liui <~<U i A , 1976 (jjjj .Ljit _-JjL>JI jj-S _J-JI <_>lji_JI Jj_».j (____ J Jj 

. . * ' «»_» 

4_io__- LjJti-Ls ,2Ll>JI (jjs 4_J_*. 3j-*___-> L___>jl -Jj-a-JJ ,-ujJLl *» U ■ _r— ~- l_u_ 4_j__jj_->V I t______JI 

' ^ - * 

I Jjj . <-__— (_-J-C j__»j ««___ i -Ljj______ <__jL__j__i jLjIj <_>LiJj_j-« _*l (j_c ■ *■ .*:.0 1 _____Ji__.j <_jljJ_JI j.- 

, jl_i_____>-L> .4jjL__ - J~* ■ ■■■*■*'■ (_(j*__ 4_*___l ____ -u-uuJ * ' i **■" ■* 3j-____4 C- Ij_-__L__ (j_ ->jl_lj_. J_4_>-'_'l l_t_>i*__JI 

. LoL-u Lu-s . . . Lu_- *j-jjJI (-j-iSjS I jj 

.SLiseJJ (jj_5j)_a_r -JtJjJ.1 (_-$*_-' _ll« nnil (_-b Li_lj___j L_i_Jj* . I jj-j-a j j.«jj I Jj |_$ljJI I JUI >_>— JjJ 
" i " 

jjJjLa »1 i<*-i<ill CjI , — i- a 4l,,il,n ^JjJll -tUhiI I j*. U "r. 11 ^JI Jj_J_J,| 4^Ij_Cj-jj*__J| jj .-.lla 

4jjljJ,l 4_i_>jJ| 1 ^iU"""!! (___lll j-u__ N j ■ ^ -*" j_i-> < -'l jj_u__JI I - 'j ■ ,4_L>. ijjjjj jL_-e_o '"'j jUI 

"'"»■ 
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diLaoJI ajjjj\jqxiU)j^i\ 
Jjj___>ji ___Jl , (Mars Global Surveyor Orbiter) jjj_.j_i__ JLjJL». (jj/jL« 

__Ijj__j (jLuSj iOuL__J__ll Jj fl ■ -■ ' 4___il (__p_>l_Lo _y_ Lil ' ■"<"' i 3jo__VI <LL1_JI __iIjjl__)I __j- 
'(*UVI _yo ^ajj (_,__ LtlsjJ L-i-l J (jl_> _L_jJ>l (jl -t-i-ljJI (j-« •(«_>--- ilnj-r * Jj-J.J _-J[ JJ'"'» Jj »5_.L>- 
S JUajJI (_y__>UI (___. l_)LL_> L_ij_fcjjl Jl_ «Lj_-JI (jj-L- (jl _>-_«_.1 (jji J-4 . LL£j£ _>_- IjjjS 1 fil"iVj Vj 

5jj4_>ej. (jLSLo __i> j-jjJI (jl>- i j i* ' ' - ijj-Li ij^*^' d-* 

(jl JJUJ SljSll ______ (j< ....,--11 4_i_-VI ->jjfc ____. 4jj_»-VI <3jjlI 2jU>- ^ ■ ^ j '« L_lLL_> 

l_iI__Jjj__« Ljjjljjj i4_j__tl Jjj_*JI J_V_>.(__j«IjJ J< 1I1 1 j-.l n"i_i m <*•«_!, 1 -».11 ,______tl eL_-V1 («___. £jj_-j_« 

jjjji, L__L JULSjJ ^jIjJI (Origins Program) "(jj-J1 -L_-i" _-«L.jj *-jL*jVI 

:^uJlSJI JIjjjJI _>£. 4jL_-Vij _>--j'VI l__.j£ *ljj UjJs _Lj_»Jl _>£. ■ ^.^<ll -Uj}UI Lu^jJj_<_JI 
_J[) Ju>-jJI 1— c_>j_JI 4jV '._>__->- j» !_»___ L ^jjil l___j£ (_______j-_ij S_jj_J1 !___> ___> Lj->-J _>_»__. Jjk 

i_jL_ jjl ^ 5_»_-jJI .4_al im<"h„1 _)L__j^U (j_L«j _; jJI _____«__JI _L-L__j (___. (__>_-> jVI l___j_- <___-L>- 

__iL__i (oJL-JI ___9 j_>-I _— J-* 1 <jjl_ 3L__J -LuiljjJ 3_U_-jJI ______ jj_ 1^1-1« . Sjjj_s i___j_JI l__j_ __ll 

.j-JulII _)_- 3_j_»Jl <U_9 

|0 1 imj i___J-JI l_L_> -Ja__ _)[ Sjujll L___J_> __1_- SLs-Jl _)__ iN-r 11 _)l _, « 1 ij 1 U_i i-ilL _jjl 

«jjj-aj J_L_JI c Ul jj_>.j L^j-j(_-_JI 4i)jjUl 2l_pJI jL-L-iil (jj» J_-_- _;"l «L>_ Sjlij__JI 4jjIjl*JLi 

_ 

4 irt-T i a 3 jlj_sjl 4_».jJ (j<Jj ijujjl L-_-J_> _'t"» ______ __-UI JuL>JI (j_5 <>J->J -JLl_> .4jjjiL_I 

!. JjJ__j 2_c.j^_j JjLuJI J **■ j ■ ■'"■*' H-»"-"1 jJ ____-j .4jjI j| __Lc. J-ulj (jl I j i< n 1 V >^i.t~f > I JL>> 

(__, 1^1- Laj_3 _-_jJI (jl JliVj .____>jVI l5J->JI J__i___Jl (jjs 1 '/. (jj« Jiil jjjJl (__--■ L?J->JI _l_-i___JI _)V 

.(jjjj-UI 1 ijm<l (__j_i J_j« jljjts-l L-iljLu _)L«_%j> (j_?j 1 4_aL__. j__sl _£>>• -JiM-- ___- J i"i 1*1 j (jlf> 

* * ^ _ 

J_L_JI eUI «L__J LjslS Lt_____> jJsjj <Sjlj_>Jl 4_w jj _L-jjI __Jl jjI jls l_U_ _)j_o (jl (j--*JLl _v«j 

#___> (GardenofEden) (jju_ <LL>. 4__-j_a _)l l_jI^J___JI JL-J)-J .4_JJ__ l_jIj__-J 4_5eJ____ (j-Lc. 
<__lj__) __Lc fL__jjL L-iSj-JI iljju 4-uK al_ (j_a (4-1 jJl (_-J-_ 1 JSVI __Lc 4_L_- jLjLo 3.5 j_Lo i"i^"i'iI 
-L-a-ui _-i_- 3 J-_L>- 3 L->J1 »L_uJ 4JjjJ_> 4jjj«j 3j__S 4__ui jLjLo 3.5 (jl .i___)jJI l_L) j j_Lo 4 « lr> ii"i a 
e L_L_JI Jjk j Jl9j ._-j__j_>JI __j__j__JI (_yj.(j„<_) Jij-Jl l_JLL-> -La. i__l iVi<I _-_» _L»VI (jL- IjJ 'j-JjJl 
(jj« 3 jj-_> _)Lu_l (__i_- (jlij «") l-)Ljj<_i a Jj-^J lj__i___>l LaJL__ 4_l__)UI 4_L_- (jjj nnll jIjlo __i_- 

I jl_> (j nt* _)l . Sj_lj_i _jL-1 111 <i_i jLb_JI (jl «j» i"i^i 4j>- i_jL__1_> _____ jji—JI L__jl («Jj ._>_-jVI 3j____ 

3jlj->JI 4_wjJ J>L_jjV IjJ-Jj .L_jlj-_ajl_i< 3 Jl_J (j_>LoV1 _)j--u _--) JLuu (__-_l>JI _{jj_kJI l__ jLiJI 
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ullll\Jj3-Qjl 

i3 JjJluJI 3 jIjjkJI *-« < njCitl ^jln~in"i (jLa-.*-*! _-_" *u_Jl _jLi_L_JI <jL_ . _*-_-!! -I j UK 

___. Ujl>_i <__]l , (thermophile) s jl j_>Jl oLilT jl Sjl j_>_U <aJVI _jL_,_-JI ^U-uLl (__jj_ij 

4_I__JI j '""j .eL-U 4j_jj__JI (jLjJiJI " *" "' (j_a (_---l 3jlj_- <_ji_»-j_ JLAC _<*■ j -" <_j_'L>J1 (j--Li 
.4jj1j_»JIj 4jjLj_m_JI 4_I__JI (j» Jj i(j__>__JI f J ''-" (j - _pLj V 4_Jjj_«JI SLpJI (j-a 3 JjJlC f>l jj_ 
3j_<_L±* L£jj_-_J i(j_sj*_i 3j_i_— < (j-a Jlojj (^^jJI (j_L_ilj <_jl jLiJI J_— 1_ jl CjLjjj^jtl _>— — u «^jU* , , ~« 
■ — U...II ^^ic 3L0JI (jil S I "".-.. « "JjjJo "_ul jx. Slnilin |«j_Jl" __Il_JLiJ i4jjj_- 4___ __ll 

jjj- (j__u_JI fj__> __M 4_wL>JI (jj)j LjjI j L_jL_j ^<3_1J _r-- 3j__3 "Lt_>j>. 3Lj-v i__l____l _jj 
_r_- j-u-- 1 ! (__S>j_JI J -~i mij i(j_s j-M (^-uSJ-' Jj-_- •J_ji> J*> mij _Jj_>1 _r-- *■_■>■ -J->-J _--9 jLa. 1 ! 
JljLa I _ ■ *■>- > (jj-Cj _)l (j^ <ij (__lll i3j__j_JLI 3jj__JI _t_>IjjJI l_Jj __J_ ___- JjJjJIj nji-Lui (ji-L> 
(____ _j_>IjjJ1 3j1j_- i~ilfl<- _l i^jjjj -J___ ___sj 4_i_-L__ Ll_j __L__ (jl 4jja _-L_ _* U_4j . 1 U iVi 

sL>. " «I ■-.-.. ..i 1 3 ,< 0 1 J_lj__ jj_5ip __![ _;_1 U_« 1 (permafrost) _;jl-j__JI j__>JI <ul_l_ 

—jljLiJI J">_>- (j-a U_j>-j _)_. L_l ' *■ (jl (j_-«J __J->I l-i_j)-> _r-- - . **_) ~* ^ I 3l_oJ I (jl .4__lju 
____jJI _>-a J_i ""■ . ..tj ___) cl____jl i"il . ,.— - _ (j______j ,-i____l I (__J| Jl . ,"j _;jjl _)_LlLI JlLa 3j___lll 

. j-jj_JJ_;jj>JI i__>L_JI __3 4-pJI CjI__1__1 (j_a I .'i.T.^-.ll CjljLiJI l_Jj Jll 4_L__Jl <_jl j-J- j_JI _>_. 

<-jljj,i""ll < <il*iV*K-u-- ijLu- 1 -! (_-_ J«li"ll _,«.' ij _;__»_; I ^[plju j_-I V .(__?j)_JI lj^4^j_>JI 

Jtli" <_jl J__»j ^JJ-U (__![ j-)l 1 im 1 11 (__II <_j__ljJI JLJJjJ j<__ l_Sjj_ .<_jIj_^jJj_> (_JI_ jLual 4 t i<-i 1 (j-a 
__3 L^>U_I_ JJ-Ulj 4jjjjjV| f L___JI 4JI_jJ 4juI_J| (Beagle 2) '2 J-*jj" 4j^ jji Jlo , j_u-J 

4_L_j o !__!_> (^yJi^ jj__>jil (___—-_ _j i** __ l_ j— _>JI ~l_wjJLI j_— . (j-a (jSJj .2003 (ij^jhij— ~) 3-_y 

.SLpJI Jj3 (_ic 

__l[ (*i iI-kj ^JjJ.1 ^rt-ini (jja __j_-l (_jjl («Ljjir i»^1l L-il ijtll L_l i n mi<" jl (j__»ll (jja 
i__l____ I j_> JjJj Jj__-Ij .j-JjJ,l -J___ (__i_, 4_uL_i "Lp- JJ->-JJ (JJ-tJJ 4jjl (j-C ' I jljl— "I l j_-j'_'l 

t^j-uJI j-*-»-l u 1 (-^L___l Lu,Li 4Jl£j (j_- ,:____ (jlcl .1996 4_Lui _--9j .4— L_- <_jLjj__- 

. (J— -'I (_— — - A *" " (jjjJ- 4 1 6 J-La (__>—%_JI j-J____JI ' "j jjjJ.1 (j_- J— ___jl _; jjl i_-ij *'7»1l ' ■*— " II ' 
(__Jj_J.I i(__j_DI j_t_Jl ■>»■•»- ,4jj_i__ oLijj^j < -_->-J _-!_■ J_J 4_u__ (j___l i^->-_ (___- (__." ~r j 

_;ljjl (jLa i jju ji__>JI jjjlu. j_j__ (j-- |---jJI _-!-■_ i_>_-J-11 (j_____il ■ ( ALH 84001 ) (-_-Li 

. jcJjJj (^yic 3Lj_- JJ->-J _ji(-- 1 1 iii La- 1VLl1j I ijUtj (jj ___ jjjJI j_t_JI _)l j_> L_jL_tl 
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diLOoJI oujjj \jgjJJ-oAJI 

Jjl — • ■ ■■ jl i.lntll I jjb 4jL_J ___, jjj-l.1 (jj" -* 'J-* ' ^ - *-* 4_ju Jjl jLuijV LuiL 
(__*! LjjLu/jy jjji.1 »*—■■■ (_-ic 3 j j < 4 JJUJ <_--!l jj ■» -^«11 (j-a "■ I **,**■ ' " *L_j.a.--_a J_.L_jJI (__Jl (Jll^-g 
i j» J L_o (_,-»■ i/i JJ*-- i~i-»i~ JJ *»■ i.-ill (_--£ J___3r_JI ^"jn, i<L_l__U 4_o*>L__)l jL«-__Jj . I fltjl-»-ij (_p3jVI 
<.lj-vl£ (jSJj n.nii-r'"! <U__>j_M c-L-O/L i_ijJ_JI JJ_-> _j-a 3jJ__> (_jl (jc _>Li_U ,_>_jjju _>_uJ 

(j-a j»___ Jj_- <.Lj JJJj-i <Lu_j_j (jl (j-a i*_-jJI _-lc . j___>JJ (jjo 4_aj _9 4_j__ LjjjjSIj (_i_l Jluo (__-i-iJ 

J_, _ > _.j_'l l___j_J jjjil (jjo ^y^jjj jj**-»- i». tU irij _J i LaLoj 3 -'_■«' j J-_j l-ja-**- Ljj-jjjJ jjjJ.1 

(jl__0_M --IjLLa ,j_-J_'I (__jl L-____J i(__J_-J_M (_-^jJjJJ>JI jjtJjbjl jl Ju9 _-lcj .1 t-l lijjll __Ji JJ_-UI 

i (_>_»_) VI (__J^ (j-* -_ic.L>. (jjjJI JJ_-___JI £>jj. (jLiu_>Jl __J- L j_-l I jlj .4j-rjjJ.I JJ_____)I (j-a 

jj_____ll £> jj. _~La _--_ (Jjj3 (jjo LjjJajLuil tL>- LaJj 4-lJ 1 -»■ 1 1 oLjjjJI ___) 3.>J_».jja _jLjj_Ljj (__■! (jLa 
t_-j\_ijj.l jjJoJI 3 j4>-1 J 4_u_-jJ,l l__jI jjj j»l jLjtLuiL L_ijL-»__il jl__ . JjloJL (^jJljlIL LjjL__1j 

(___) jjio (jl _j_-_juj . jjjj.1 L r iSj£ (jja LjJjl J-ajl <LajLi_-, J»jL_J (jl <Uj Jj i n Jf_j 1 _ i"s «ij --Ljjj-Ljil (jl 

« j i ■ •-■ _JjjI (jjjjvjj L^jjjL-JI _)*•*■*; j»j-_j .4___jL-_ 3 _L__ J_uu 3_jl_JI j_jj-__ll __)jj__ jLa t c I ,^-All 

J* 

<LLl<U ^L-liyi JUkJJ .<UjjJo 4jJJ0J 3jJ_<J L-jLujj <UL>- (^j-S <Ll>> cLjljJl L^JjLcUJ .U» I Jj |*-)jJU JLLC 

oLjjSLjII (jSLIj ■■ -TljCll (_ru <.LuxaJI jjC jjLuJI J-Lc l-jLjjjLjII jJLjJj (__; JlJ I ^>-Lc*il jiajjl 
ijjimnill 4j-rniii*ijH JjjjJ <L«luiVI (j_a <Lj OJ-ca (jjSLi oLjJ>JI ^-j <!->■ (j_a (jjjLLa i 'I o im jjV n-i i Sl Ui 1 1 

_,l l-jLI iii -»Jl jl^jjj .LLLlj ijjjSJI <UjiVI ji*-'l <-l inniL <UjiVI _y> LAj_jij .(jihhmiII l-ujJJIj 

I j[ (jim ilill JjP» jl Jj» (_,-!- (_rA initl (ju5Ls (_L»->o I _ i*s <1J Jl fl"-»-VI (^yiii 3jJl2JI «JjJlui LjjjjSLjJI 

S-cjojjj _>-->j*>LI iijj»-Jl L_i)!>LiJI _---* L^Jji-j j-*j _-jLij-iJI jJ<_>Jl Lol ."Lj^LUI »ji_j__JI riKm 
jj*-^(_-i>.ljJl <-j->JI (_-JI -Jl'C"i--VI Sjljjy J-ilyi -_«imijCj--j ->j->-j j>JuJ aKu.c JIoj j_a .<L_JLc. 
<L5j_jJI <Ll>JI _jLi_l-_j. -_->-LjJI jLs_jVI j»L«1 j_j*s JjLc jl>.jj V <j1 jjuj <j»Lc J--<-jj .^jjJJl 

>tJ -_jVI __II jjjll _>- 

■L-o i jjjj.1 (j-a L-jLjjC j-i-l (___ jlj -"■■-V I <UuL_a oLuu jLuijV (j*il iV-»jlr-i *r"ll (<iJJj) 

(j iiiir"ij (jl Jfl"i-rll (jj»J .—JJJJjJl 1_->.jJj i*C"i (jj» J-bLiJl jj_j_4J JojjjjJI --l_3-a 3Lclj-a (__i_- _r°J^ "J I 

l_j__j__ji j ."UjUji jjjjj___ji s j^a.1 > n.jhjj jl__ (rover vehicle) "UIj_kJI __L_' jJ.1 j»i,iv..J 

itljj>JI <J_"jJll Jlo 4_j__JI <Uj_uJI ___j_ jj.1 (j-« Vjjj .3Jl_jJI j|______VI L».jJj___j ,4jj____JI 

,__l j_-l -__»_ ( Pathfind er ) "jj-i__9 __l" <__u I y- (__il (Sojourner) "jjjj_».j__'' 

("-.j-t i ■>(,■■■■••'; , *al ,*:.<-,,. .VI ,| j->.l ,j-a <L^jJI <Ulj->JI __L_jJ.I a" i » J997 4___ LuiL 4Jl_j 
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ulUl\Ji2LaJI 

(jl .4_L-_JI (jj* 3 J__L__- (jj_> ^J^-J 'JJ*** .-»11 L_jL_jCJ l_^jL__jJI (jL-U 4jJJ-JI L_jljlj__ll , i V" 

__J[ (_c;jj\j__i i, J__L_JI <t — t- ,„ __ic j_u_JIj Jojj^jl I jj X <u i *• . j -a- _i i jijjJJ ___![ Jjj_-jJJ SjjLIo jjjJoj 

.(orbiter) <\jjI_lU l_jL_>jJ,I ,___c LJU. *jj,^-.*ti -t__j,l cj|_i"" ^^ic "jjjS cjI ijm--j jL>,-_ 

-» --»■.■ __ic -_j_k.jJ,l jljj.1 4-uiIjj (_,'■* "jj__uJ,I <Ll>-jJj idll l_jLJVI i*ju- > r I n*i (jl i .tj 
«Ll--Jj-« jji____ /__ic J$J--Jl (Jjjnill (jj* L_>--- L>- 'L_Ui (jj* f - "- | ijJ- J _) .Jj__-L__JI (jj* J_j-«J jHJjJ' 
(_-ic _L>.jjj . ( L^___l_Ll <Ll>- l_jLjj-_jj* (jc ' j *l ■) -_Lui jLiLa 3.5 L_-j_«__ l_jLj-_>- (_-ic i_£jj_»iJ 
Jju L-JJ ij ijotll I JjJj l_jLj_l>. (_-ic L^jj jjjjlJI (jS>.<u _--JI (jS"LaVI (j_« <_L_____ -Lcjjij--.- (^P-jiM 
i_£jj_>u jjie___ J_-*- > ' f I ' --'*■ -jljj (jj)J U"T * i_?l (j^ <•"' I <lL_jj^3 f_yojJs __JLl--j .<ul__JJ (JJ-)-) jLlo-I 
jl ) -_j_k.j_a "Lp- l-JLL-. L-_jL_> I j| La <ULulO |Lu> j-uj VI (j^atl (jj*J .L-jLj-i--. /__ic I g ilnL ^---S 

J "~ ■ "I I jlj .L_jjSU.I lIlSCjJI (j-« JJ-IC 4 « I--1 1 JjU (_-__- I Jj «. ><* (j-« ^J-U ,__ic (SjJ-S-JJS (__J_- 

j<__Li-) (jja <bj_Lci "**.»■ (jLu/jl (___* (jjj-o <ULuJ,l p ■..--i j_i__VI (JuVI (jLii j— 'ii !___> (_-ic j_oVI 

, aI ,-,<r*. , „1 

J-ljl jLu/j| <L»J-. jjjj j| i_j_-^JI JJ"VLj (J_-l) jjjll _-J[ lijJJ-J L-fll niCiinl j<_.L_- jLu/jl (j| 

t_,iii, li_ll jl NMinll -t__-J^ -_9j .L^Jji_u ( j_--J.I (jja (j__ (j[j i J-iS/l ,_-ic jVjJ L-jljLL- 10 f L___3 jljj 

The Case for) "*__jjJ.1 <l____>" <l>L__ «___- (Robert Zubrin) (jjjjjj «-jjjjlj J^.nU 
J__i ___JI jl-j-jj jjjil l_j-i_jj "-L_jj jJ.1 L_jl*^ill _> lj_o_: Uj> (jl 1996 "_!__ jjL___JI ( Mars 

,__ic |_gj"i~rj ^jjJ,L_ .<ljjjj__a j_t_: <L___l_II ujub (jj^" (jl (j_v-JJ (j^Jj ." JJJ-II <li--jj j-j5UI JjiljJl 
bjilj jj-JU mJ-LII .(jlliil jLc. _-J[ L_-« I o lljj -» ." _jS-4JJ i(jjJj--ll , Un i ^ l _-jLjj tlil (j-a J_" 
Ijjj^ Ljjj-e-» JlIjj (___>■ jl U~,'iVIj ^jjJ.1 --*-,„ (__j| j-j^ JcLjLo Jl_uij[ (jJjJjj jj i <-»" JJ • I _Lt>- 
___JI i(__-l jSLII (jLi p j"t--j__ 2 JljJlc jjoLitj- cL____JI jljj <L>.Ijjj_i .<_b_jjl (J^jLlajl J__) jjiljjl ^yi 
-tJ_-ui (_-ic 3 JlC__ <L-L_Ij lL-jjj]JI Jjj-caj i(j__Ij .«JjjlIIj L_jL_jJI (___! j g nil 3_L»J j n* i n"i _jl _j--4J 
LjLal (j_il_aVI jj->I _-jLj — (jjjjjj "--_<-jl L»_i — ^JjJI -tUiii' 1 * .1 JL>. 3 j U-_ 3l_L>Jl (jj--j (_)J i^jjJLI 

-j,,,^ ",U ~lcj-_-_J,I (___3 

L_i_j JM_>-j . (_r<". . ■■ 3jJL ^JjJl -_U,„ ,__Lc c.L____JI jljj __-ijJ '(j-LHjj <___>J L__Sjj 
>'!**• jll (_>_3j-ij <\Jlj_k. l_jL__Sj_- |-l i I -r" i nL (J-L-jJI -t-Luilj L--I ni^C" i nl <UioC , t j ii n i (jjjajJLj 2jj_JI 
Jjj_-J J__3 j-Ls-JI L_jlj_«jo Jl_uij[ ^jj (jl (jS_«J.I (jj"J •*__jJ.I (.jJc. «Lp. JJ-J-J (__ic L_jl_a !>Lc (jc 
(jj*J .^jjjJJ -__j-uJI <U_3j_kJI l-jLLjj^" II (jj* <L) jjt_i__ l_jL-jC jJ-l (jj* Ij & o"ij i4jj_jJI ^<_-Ll_ 
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diiiioJI oujjj \jqmxin]\ 

(-JLJLjj < J_|_J ijjj-l Jj--- 3 -? L)- 3 .-)-' l--H l-"J-' -__uJl -Jju (jl (jJliil j-lojJI _-_. _>_-j_u_,l 

. jcjjj.1 l__j_ (^lc _?j mi ill jj»-jJ1 4jjlj___ul _jjii--" 

j__— I ~l__ui (_-ic __»jjl£.I ^jja jjj_£j j-j-."! ^Jjll (^JI ^ j al *■*?". , ..VI 4jjljJI CjL>j_<i--_ (jj^" ■ ■• 

(jl (jSlaU (j-~ i JljJI Jjjjji(_ic . _jl ^j-^-jlj 'X", II . - 1 \l < ,M I ^jjo jjjSJI J_>. 3jjj_l_3 -_/0 ijJjjl 4j£!j_4J 

- U — - -I '■**■"■ j— JJ (jl — J _J i<_Jjio SjJj^ _)jjjl j»l jjuLi 4jo-ljjJ.I 4jjj_JI _jJ__Li_UJ.I SjjJai- y~ 

_" _-jjL_ i jj2c 3jlc _)j «" ■ "j .UjUv.ll (j| ,«_.jj ._)L_JI I jub ^js 4 <jj-»<j "lJjjJI »1 iJnill 

.2050 "LLui Jj-S-J jjjil --<-_£ CrH f LlujJIj JL>-jJI j__ui j-JLC *ljj LjLjjjiI _JL_A (jl jl 
JSLiSu . «I ,*;,"<VI Ijjk 4j_»Jkl i ■<«_";"■■■■ "iJjl-JLj jjjJ.1 (__ic Sl-p. JJ»-J Li____-I jJ IjLo 

(jl jLjjcLi i^ji JjsLc I jl* ._>_oj_l (_yic «L_l>JI «Ujju ^jjJ.1 (_ic sLls-JI __jl_s I _[ Lo __lc ,«___>. 

__!_ _JjJJ (j - ' U :V« _, .._. I _lj__LJ Sjjj^ ""-*j-_ dJLjjp. .J---I Lu»Ju>.1 ilijj J^£-_jilj _>_.j_l ^jjSjS 
3jjj£ oLol JL___>_ IjLl>-I (__jjjuj __jl_> (j__j_l (j_ IjJij) (Jjl^LlII <>L>_-I (^Js L_ajl Jj (j-oj_l 
3jjb ' . • ".' (Jjsl ^jjjl (-Jl^ (j_oj _l (j_~ __j_ejj (-jJI jj____JI 4 i iii t __j_> (jlj i (cjLu jjlj i*J~- 1IL1 

* * *" * 

jjC I njjW jl (jrUkL>jVI _)-- _;l (jjj <"<lii"')l J-3 Cj L J j_jI I _)J_J (jl (j Sli . l l (j--J i4j___j_I 4jj jLjJI 
3L_l>JI (j$-_ 1 (jl (j__jl _)-»— . 1 jjj-> 3jjj^aJI '_; """■ (^ic (j\j£j^JI (j-U ~rj-i' I JlA J <i i_i i ii .4 jl n * II f JlA 

.cjjjoJI (jjo (jli «jjiij (jSLCb (jl Jjji j».VI (jJ^ cjj mmiI <«j i(j\j£j£JI jl>.I ^lim (^^ic cjl ju jji 

5jj3jll,l (jlijill J-llu (J£ '"■' l *j '"."I JlS Lkjjiij |<u ^jjJl 3Ll>JI Ojl£ I jj Lo Jjjtil «jjiil JoLajJI (jvaj 

(jLoLUj (ji^Ltjj (jl (jSLoJl (j-« (jL£ I jl Lo jl i^jli ^jjjJ cjjjl>- r.gLcl (^LJLij i<jjI jJiJI jjIjJIj 

* ■"»*■ l-JJjSJI (_,ic (jl lil" V ■» (jL_L>jJjJJ 
» 19 * » ' » * 

iLpsJ^I (jj> I <u-e--> jjlusI 4jV IjJajj .«Uic flL_L>JI dJuJ "Lo* *M-4 jj£I (jL£ ^JjJl (jl J^JJ 

jcj Lojj .(JjLsII (^Jaj .<LLui jLjLo 4.4 jJ-o ylj~.ll Jl \ jjkL>. (jL£ 4l>Jj . l^ia ^j-ul jjj J-^ 

jtJjJLIj _jj3j"i/l (j^o JS* (jlajJU JloJ .i'i i>i«i «Ljlui jLjLo 3.7 (__JI jj>. (_j»"i~- __, X inll 4l>JLui» (jjs jVJ (jSj 
(jjjSu JUu 4_Llu (JJjLo 700 (jc Jjjj V U <jja*^L«jJI 'llj CjLujJ.1 LjjU- (jjo JjLk i n M-iiil 

ijLii! I ^j'"* (jjSu (jl ( -l 'U,^VI ljjIjj». jj£I ^jLSi (jji (jl£j .4-Lu, jLLo 4.5 jlLo ^hkiimII ^LjoJJI 

(_,-.. ~t_LL-u 4U--jj .<Li£L) i_i_-j--JI (_,ic 3l j--ll (_, (j i_i (jl 4j>.j jJ 

(jJoLi (_,-.. j-jjojjj-) (3 o «.» L.j'j->- I ■*~;*' (^Jj-iJl ijj-j-" '"'«.'^ i 4jJ-Lo 4jvjJ i_*.VI 3 j-i-u 3jlj->. 

* - * . 

_)i_j .i_-£j_JI -cJ_lui (jc I jo-u jL_c*-/l ,___ l^uy a _)_j (<J Lo d,_-i_ J- 3-Lil (_Jl _;jI L_- i_>_ij_I 

3jj__u 3jlj_«JI 4.-.J-. ^L-jjI (j_ iljL-j. 3, i_i« i (jL»cl (__Lc I j ij" i ii a (jjSu (jl _->• (j-l_i _5- -* 
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-4lfll- Jr.6l l 

I A.I-h l i-jJtJJ 4_«J,vLa ■ U ■ -j <L-_I__-Ls i_JLL-_ (jjSL. (jl (jSL-wll (j_« I jj . I °- tl (jjJ Jj--"-_) ** J J .'^ 

3 ttt d t> ,-.l „i it — vi ^ a_.-.vi a_,jtj __.il ,-.l ^i-t ^ „j, .CjCiia^i^i >n jj| j_>j| Ji___l ,j_« 
Ia>* i*t hnill (jc Ijluu l1)Ljj£LJ,I 3Lj_>J <L«jMII 4 *jt-i itl ^juk -r-jLS Luj i j-jj-U l__SjSL! 3 iin i IL 

.1 jSLw -uk. 3L*JI f j_J J_-____VI jL-WJl 4ku 

' ^ I ■■■ (j_« 3j J_-t_i_« L4JS Ljjl __, *'".' ' ^ d *'...' ^ " J *** ,l __>'ljL_« (j_->j*_'l (__lc aL-oJI JJ---- JS 
* _ 

^J ~» "■ ^yJl^ (__, l" *'"■ . 4 A I", -»■ -> Lcjji. l-jJjS |_$.t iTi V I *'.'***J^ (j*** ■ ■ ■"' (j--JI 4 " I" **• * I ^ljjVI (j_ ■ '"j" "■ * 

L-jSj-. (_yj[ 4_Ls ■'■' ~'il J '^JJ-ll -r-Sj_" __rJ-C J"JLi L-jlj-J JL3 «LpJl C-jLS IjLi. ."LJ,L«Jl aLi->Jl 

*j -» "■!! «juti (j_« j-i-l Lcjjs J~ 1" - ■■ ^jj-U "-tjSj-. _--Lc J^ 3jjj_La «lj_ui 3Llv. (__;l (jL_. i^jJoj^I 

_ _ # 

4-i_-u Jjl"~-J . JL».lj J_-ol ^yji (j-aj 1 -/! ^jJLc «Lj-sJI . <tj". ".j 4_i_L!j i j->J-_llj (_-_--> I Lcjjj (jjSL; LejJ . . 

Le-ijj . Jii ilt <LLiL- LgjljjLA (jj^Llj ij-j^I *L»-jJj <Cmjj\j<i iiil j ij-»»ll «ilinlui _3j_t-> ^jj^" ■ " ,2050 

I i i i -cj L» J-Aj i j-Jj-U (_-J-- i j*i i ii (__jJI 3-U-L-JI ,___. 4jjjj___aJl ■ ~,M jt—"tl (_£j_>_. jjl I g i_i-_. I i '<< « i 

.j_L>JI -uUIj_>.I jL-__l ^-Jl "UUJI 

(___3 J-S__ J-i) ^JjJ.1 (jjSL-j-3 i(j_-j'_'l (_-J-_ «LpJl ^ ; "■" ^-JjJ.1 (jrLc 3Li-»JI (jl £t__ajl I jL_ 

(jl u-Lc jliSLjJI (j^ hU (jja (jjSLujij - J_Lj L_>f Ijj ^ « ■ - > (__jJI 3l_u>Jl (j^ -_jjL_JI <l_x-JI jj_9jj 
,1 3L_»JI 

— ^j_j___II jLejjl jl>.I - (Europa) Ljjl &\ .s_u_j j-sIjj» ^ ___*_JI (__JI_ <u>-L-_j ^y-j ■ 1^'ijK 

<UjL__)I 4»l_J,l (jja Sj-jj-* -1jLj-»_' jj_>.jj <t i" i*iij (_gjjl 4 j niii imII <Lcj h-kX\ (_-J- _U_-jJI j-i-S?! j»j_»JI j__ 
__l_S_o-V| 

4_-)JU I JjLui J_i_L_C-4 I ^" *- i J_>-JJ (jl J l",-*- t I (j_4 <\jJU_-_ 3j_u_9 J-C__Jt I jLijJj . 4_3____J| (_-_C 

iLjjl j-tu-J jujlijJI , t . jll ljJ-_jj .(3!M-«-»JI **-j-)jS Jj_»- LijjI (jljjj (iLjjl jj_>Jlj j_t,l (jjc |<u>-LUI 

jLl_ljl_ (j__«J "j" "t^ — tl f JjjJj .^JjJLl jl (j_-j"_'l J-L-J Lls-jJ^jj __ijJj J_- (jj-Lj (jl £t->-jJ.I J_lC (j-<L9 

<Ll_-i (j_\ i iii ---i 1 1 jl Jlo (_--C (__->- LjJj j ji"ll (j__«J Lj_>-jJj__>_i (_glj LijjI (__J^ <L)ja"Lj9 i 3 1 MiCiuil 4~uu 

It"iII (jjSLjjji . <l I j n 1 1 <LLui (ju!>LjJI JiLi- jljj (jj^ U"T " J^O^ J 1"'*" ^ I (j-« (jS-Jj ■ 3 I j *■ 1. 1 

l_£jjj Jcl iifl l (j ii -y l, I jj j-»i*i (_--_. (3lj-->- , i'l (3j-*f (__" J->-_ J-L-i-ijJ .<iS_j_4___JI JljJ_>JI <L<_j___ 3'j-"---' 
^ * * * * 

-___>! jji. (_jtL-_i (jl | a.l . i 4 i*C ijj i JuL>- (jj- 4__jj_L- ^-Jj L- Luj-~ J-i ■ "V i_Jj_-c_j (jl 4 iC i_i j_l_____) 

.,>jl--JI I jut Ci-H*i -%l___il 'L-j— tl L-al i°;i<" i ii V 

(jLI__j -rjL>- JLp. (_jl (^jic jjjaJI -____> j-9 (jl (___Lc ___SLl__JI f I j-_-VI ^o-Lc jj___.L________.I (3-a_ij 

^ _ _ 

il_JL_JI (__--__- .--iLiiJ 3 Ij*. . 3Uj...j.I Ljj m< jtl (j-a L-Jl5j jJ_?I 4j,"i"-tl 4CJ1----II ^-3 
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dliiioJI olluj o^JJJloAJI 

i JjLui sLaj i(_ojj_ lS>*- »-3}Lij £-»JJJ »1 jjj- <j_5jVI 4jj1j L-_jj_T (___J[ S jiitl l 3Lj_J 1 J j__£l_>_ 

._ijjj— Jl , Uiu^l jjjLj JlLa (_g_jj>JI __*>_JI _jlj__ jjjjj 3jL_V 3 j'w)"i^"i ^Lo__j i<jjjj1 4_u_>j 

< _, J l~r J £j-i_>J-4 4j_ L4J _jjSLu_ _Tj_>._1 «Ijnm ilill <Lo__iVI <___ u_jjVLi 4 jjjili (__>lj_ _j_. _J__Jl _jl 
* 

'«_"..„ 1 1 _jj> 4jl i.''ij~-.> 1jL>- 4j_— Lui ^jJtjJI (jrtJJ LLLjj _jL_L_il _j_ ,4ii_il jjiuJI ___9 |0-j__- 

* '- . . . . 

I__jl 3j *"' ' ""' ' " 'J-^'— II _T__— Li>.jJjj_j ___ Sjjj (jjJJJ >4ii_il <L_ui __t-i__oJ«JI ___ 1 j'al ,".C" , ..I Ijjj_ 

. I a"i » j _jl i_ _*JJ . 1 j" _)-»-J _— I[ Ji — "i <_J_- (j_— — II i_9_J _, iiio uill j-L__J1 sljj La ___J_ _U ujj 4j£j_a 

J__ ' ■ * J__j L^jJjj_j (_—!—■ <_iJj_JI J; ""■ ■ "t I __— 9 __)—5jVLi jj_ ■"■ l£j_ »1 (— — >lj- _j_. ■ *•■**■ jll 

2 jji-Vl _jlj__jl (extrasolar) _ _...-. •.■t i -.L__Ji -jU- t__nj<_l _ji j___ (jj___i_il l_____i 

(___>. 5_a, i Vn ii l ,l CjL^jJjiSuJI (j_Jj i__>->jVI <__!_. 3J_jjjs 4jjj__j _jL_j___G j-l. l Vnu L> 
•jJ-1 >— Jj>- 4jL__a jl Jba (___ jjJj i(_)_> jVI (<»~— - (_— - t__j_ ' j , ' — "■ I <Ll_1_J! 4j— ul im-nII i '11" «n 
ljjl—1 _jj— J »L___JI (___ J___JJ i<_)jJI _$_L-J jjj- _Tj j-LI_j JJ3.J jj>VI ■ .'U~,j 1— JJ j (jj— __Jj 
1 njln JuL >J -aj i__— uijjjJI 4 0 — • i 1 JjJL—JI ~_kjil _jja _>__J uil i <ij«i/-iII c__j_JI cj— — __L__1 _— L— 
(__- (j__t__>jVI JJ>-J J— a ■ - — ■ U . .. (__l_. 3lu>- jj>.j (__!_. Jjj ____]! _jLa*>_JI _j_. ___—_> -.jj_JI I j_A 

_jj_JI 3L_j -_alj_>J 4j_jjjJI __l jl_VI j_vI JuuJI I Ju» Juxjj .t__j_JI 1 04] _£_j_»JI i__!M_Jl 

.___ ^JLSjJjjLII 

JjJj— (jjol jjjs (Jj___> ____ j jU" 4jj__j _jLjj__u_Jj J_Jjl i^— — ^J j*Ll _ J ciLujIj — ^Ijj-I _jLi_> 

5ju_ji 4j_i_ll u-Ijl_VI Jj_>_ 4 ;< aj (interferometer) J>.I_g _>_Li_- _jjjS_J 4_jJI 

4j__jVI (__>lj_JI _j_. __>.LJI ___ t ■■ 1 1 ^U—jJ! I j_4 J_-_3J _j— -4JJ -JjJ-a _i .' ■ "J (— ' Jj__u_u 

^L__> cjjjI l_L_ .2016 JjL*j 0 ..^h.\ \ jj__ jij__ ^ - (Terrestrial Planet Finder) 
jaj (Planet Imager) i__"lj_Jl jj___« -._-___> _nn. .4_a^ <___ 4_^L>_ l-^IjSJI _j_.(___LJl 

Jl>-Ij ljj__-ujjj 3 ji> (__^L_J 3 JJ— " 3j_j j j a" JJ 'Jj)VI _j_a JJ-I JJ-I J_-ljJ _t-LjjLa _j£. 3jLj— . 
4_jjjnitl t__>lj_JI JjJ_«_J 4jj_La ljj_o ^UajJl I JL* j_3jj _jl (jSLoil _jjaj lljlajLS 360 4__.j_. 

_;l ^^c. 3Lx>. ij\ _j_. ____JI (^J^ i_;j__>j Lc_4 - 1 __[__<— jj-Jl _>_-*_ (____u_JI |»___JI _jL>- __>_>jVLj 

Jjj^, 1*11 3 JjJj— JjjJ '"'I U->-\l /i _j_a 4___ (__t__u_>.J 4jLa __Ilj>. Jju 4-1 jj__JJ O—^Ut _jjaj .^t-i m 
___1jJI LiiL" Jji jj_a__L_lll _jVI l i X aj 'jjjJ-l _i_— < (__4_. _jlj-i_ 4_jjji JJ>-J Jj)*- — 4_toL>JI — 

.4jjj__JI '"*lj ■ ■ "II (jja jjjSj Lic Jl—jj jJ>-I (__a->— — J __— 

3 JjL— _a 4jjj_3 3j— _a ___ 4j_ _J 3 Juuua 3lu9- ___ic . Llj_C jJ 4jL_J _j___jj___a _jj_LL_ i^ililLi 
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ulill\Jj3_aJI 

__lc Jla-J- (_>--> jVI <U__j < T --lj-<' _-lc _£j-»-VI -_u_-t_Jl 5 nlYi-'! J -*i mi* (jl LaL-u j-L>JI (j_-- .Li) 

_U-*j L-uj ( _>_-j'_'l __1c SjlSju. SLs- -jJ>-J(j[ .L_>jj_-JI (_-j___j. __lc 3L_-__j__ (jlj i3 

juC J^ i*l, i J J.'*^ j-a-* I 'J*\**^ C..'" 1 -' 'd^"— J J ." " tr— - t,"" 1 "^ LLaLlaj jj-u - ij - » ^j — »*il ■ .-.-^ (jlc 

Jn*i-rll (j-aj .*>j_u£ «Lii-LLo CjIj^jju i_jjJ__. *-Laj ( _>_aj_1 c____J_. ~l_tj_v '*.j/Vi _-lc , I r I i nj njJjLc 

* i ** * 

^c_t_*_> |* ■ ■■--- _)_-> 4jl_jjj> j_i_i 4jj_i__ -» j" ■ i(_y_3j^_) 4j_>-jL>JI 4__xL_JI _)--> JS-u-i J_9 j_4__ll (jj--J (jl 

C_-_j£i I. /« _J .3j_J-5 __IjljS 0jlj__J , l< I.-.J __1_-JJ_ l_J__>- J--J .(_, III 0 l*illl j»L___Jl (jj-U f Li_l jjj-ll 
i(_H-> J -*L ll-ilr-i" (jl (j___JLI (_ya (j__ ___JI <__LjjJ>l -t---> (JJjJ-l (_>—■ - L_ajl . L-JJJ IjJJ _gj"l i*iiU 
L-kjuCJ __»jj__JI _»j__S Ji.) J__j\j .Jj-S-u- J-C.-J 4j_»JI t__>Ljj__JI (_ya <1_L- jljLcl 3-LI ___. ' ,-.'-""*_) 
O^S$\ (Jj-* 9 "iH 4_>JL---d t-___>lj_i *-\3->-J ~ nitl ^L-uj l_li_i_)_SL! <jjI_j--m£-JI 4_-u_ij_l!l (J_Lo - 

.3j_JcJ,l ^,-5 Ls Lcjp jjlj j-aI 

*j _*_*c ^Lu_«l • ^ ^ • 4jjC __lc L_jlj(_>_-J_ , l j_i_. <----ilj-i _-lc 3L_>._u.|-.--jll I ~i*j 

Laj ">(jj__i (j-o . . L__jl 1 iin.nl jj-c clc-cj "ul_u»J j_>-I (jK-o ___3 SLpJI _u_ ■■■-» .11 ( j_ t ii_ejj_Jl (__lc 

_jj_____al 3j_u_i 4j_L_m_T 4_>jL___- jj-c 3jL__ 3L>JI (__j__ I _La *?^ _u».tl (jjSJI I j__> ___a I '-«j " 

L__>L__> _)L_I i -£Cjj (jja 3_Uj_3 — (j_>_j __j_ _____Jt — 4j_"--II __L_j__JIj i(__)SJI jj-a j_J____JI I '■ *Cj (____ 

__U j <_J_L-_j i__)j___) ,_)Lj tjjiij __ic jjj-JI (jja ____»_ I jl L-l .4j__4>l jljjj ( j_.j_'l i___j_-l 4 Ijj --U 

^.jlj_JL 4«j it-ill (jylj_) 4^ j<____" _;jjl (jjS-ll (jl .(<JL__J __jjJ__jj Ljjjjj L_4jic_-_. _u_ , l __J[ _j_»_i 

4_l3 jj— __j (jl I ■ i j (jj-i 4jl .4__3jLc ■*■ ■ -jlj 4_l__L_,I 4j__>L_- 4_l_- 3_j_>JI Juu _^_? j__b 3 Ll_-JI •_- 

. __-__-! (_y- 4__l_CJl ___a L- JSLi (jL-S?L 



JL_jjjj4 ^L-cj j_ilj j___.ij i--ij___. *ljj_L_) (*JLc :(Paul Davies) J^-y- J>j 

Jj_- Jj_a I «jj ->jm-> VI t i"**"ll ^j-a __Aj 4 U i ii i a 4 jtilr L-kJj-aj i J_i_ > j_jjjj' 4-»_-lL>.J (jJL-l --JtjJj-' 

:4_-_-L_-JI 3j_--_ai"j i(1he Mind of God) "-_JVl 4_ii___"j .(About Time) "_y.j\JI 
. (The Fifth Miracle: The Search for the Origin of Life) "3L.-JI J___l ^ ___*_JI 

4jL>L»___.I (j--Jj i--iLjj_-II (<-__.j 4ja__JI 4_u jLjJI JL-cj. __-3 4jj_L_I 3jjj___u jj__j J __iL_xjl JJJu 
4Jl_u-« _-ic L)L_- Jjuu ,______ll p L_-_'l (dc __J[ 4jjjj_>JI f L jj__JI ^jj. L JL) jjj-u __U j (j_a J__-jl 

jj_, .3Li__j j__jli jj___ji __ic a_jj_jl .-.i-i iU.^ vi jiij (biogenesis) ___>jJj_iJI ^jAJl 

(jj"il 1 «1 j*i 3jjl_>- (_--- Jj-j-L-eil 4___l Lo J-4J .^i-JJ _j_-_l VI __jLj.l Jj_- j--aL_-_jJ ■ ■"^'j ■ * .lj ■ . .. I 

.1995-___-jVjj t jjj_jaL^_-4^-_-JLJl (Templeton Prize) 
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oIlo-oJ I olLuj o gjjxarxJ I 



cu (] i i'i II djjcu±ig ol 9_o) Lo 



j j r <-< 1 1 (jjSu (jl J__jjeJ,l jjjO j[ ijJeLieiLi i— 3jn-ir » l£>*" Jaj- (_»jdl 3 Juju oljjjj (J^LI-J 
J»Ldl (jl_> JL9j .4jj-L>-i IHii-IJ JuM I jLgit dJJ j <O0J .<Waj (^jJluJL) (jSj («J (jl L-jlj jTlll tf JL^J 
J-*J j-uiLjjo jj__ (JJjJ 0 -^lj^W (Jr^J-*-* jV* ^SjJol (jl (jJ (j^ ( tO J) l3j^° UJjlj" 1 (jr^ (<-__ , L>JI 

(jj<l <-J **C '"'Ij.' '"'^ 4_J-L«J«J L<Jjl j jjJ-Jl * jl ■"* I jjl- ,»J-"j (jjJl _ J ^l (_--C jj_"j_jLl l_U jj ■' * 'jii 

*l ■—- ■ . >-j ~ tl JJj___*l 

(jjjjji jl-u (jjjJI (jjJ*J i "-»--■ 1,1 ( jjjj_,jLJL_' .(Jjj^LijJI i_gj~ iii « JJ- j.' '"'II 4_>.- (_jj3 Jj»_C (*J*I 
IjjLj p J ~< tj) i< Jr lj-'l "UjliJI iLil£jj»JI Jju 3jL__>JI J)l jj_Jlj jjjjjl LjJLc jCjjjSLtu -_<_9jJI i_iLtj1 
l_f"-j-vjjjajjl (jjD JuJdJI «^t-,* ...j il,|j"«*i j__>l ^j)" i ii a (-lc .ijljjJJl Jjj_sL__j j jTill (jjJjL-ej Lo 
J, I ir-ij i ii I «i i ji <_ > _3j_'Lj 4jjjjnill <_-_>lj__ll <___C 4_aLc 4_<u-i (jjCim SjjJalll 3_j__Jl JJ__s (j-J j.iTill 
4 I nij __-- (jjL-> ~"-~"H LrH ^ ""'**• l£-*3-"-" (_£_)} II (^^Jjll ^LIoJJI I jj_ (jL I jJL-_J> IjjJj (OJj '"> (jjljl'! 

I -jj ■"*' j. 1 '"II 4jjL~i_~> _<jl __lc 1 4jj- i_jjjja jl ij»HSJI I jj_ 3 1 1 "-__> •'"'» "'.''' j-ll 

(jja ^jU"ii.ii'* .4_JL>Jl CjL*L>oVI l-jIjI Jlal L-.1 mi<*iiiiI u a jjT.lt "u____J| <*tJijjJ_JI Jjj»jj 
-yjLjJI ^jLtt-J (jLSl (jIjjji) Jj""int,l _-_3 Ji>jJI (jj« Uju «i^jjii JSLi jjjjJI ijajjJaJI <>jj» Jjli>> 
jl £ljj*VI JJjC (jj3 c-ilj^JU iTjJLSI cIjjji) 4jjl<uill CjIjjjljJI ^jJI ( u i^i V ilill JijJI jl ^JjeJ.1 
LllLiL>oVI (jSJj ij_u^*Jl lj» jJLl ljJj*. 4 <i j*l CjI j '"'lj jT.II £ jj_ (jjSo (jl (j-C<u . (u^sjjl LjLtt i<i 
jjjjjl Ljjjic ^uLill ■■■ljl-.ll (j<Cj j«J Lc < Jjt lll (_$jdl ^yic lt.^.lt 4_l_jj__ Cjlj-ijV> (jC SjLiC <_-Aj 

(j-il Ti--Vl L-jljLc ^s"l jj jl u 'iK...ii jjwJI (ji* jL>Jl jj- L»£> ijjjS" (inertia) jj.«-j. (_;jUi*i 



136 



ulill\Jia_Qjl 

(_,<* I «~~-**Mjt_y*'-j>Jj) '*^"H <SS { '"^ — 11 J m-«ilt (_— 9 LjjJ>-l I j_4lijj_ 4 j i a j 3 j_9 4_w (j__«j>. _J 

ilLU j ,__J_, 3j*>Lc .ijjjlj— Jl (j-L_>.VI l_Ijjj_j (jjl^nill j-sUI ___ j__j LiJUc (__,—>- (j_uJL-Jl 

4j_u<_JI ■ «jb>'tl ■ (jVI ^ - ■ ■■_■ Lcj Ijj_> *>j_L_JI (j_uL__>JI jjL_ i(_L«jJl ujjJI I j_> J*>L>. 
y-ji 4L1UHI j__L_Jl _>o jyjjJl _> (jjsjj ,_aj (complex adaptive systems) *>j_,tU 

_jjlj_ul Jju . 1 jjlr L— «Ljjl (j/it jll 1 Jju-n i ((jjo j«Jjuj jl ) "_ja < rtj^Tij 1 (ageilt) JjjIjjC __, 0 1 n"i 
jx___ll <-*J-jJI cr^-LT^J '*■! iij<"ill l_L-jJ__.I 0 juk _lc 4j*jj'L- Aiuil 4_.l_U Sj^-Jj jUI 

Jjj» (4aI_>.}IJI) 4jjuo_>J1 jj_ _iljxi_JI (jjo l_LI_j a J-iiU 4j ii_i<"ll — jL-jt-iitl _£ Jlj- i 1 j i ih*i 
Laj -JSjJl JoL_iJ i"> jLH-~e.ll —jjIjjjJIj .3jj_jjU <_iju-JI JjoIjjCJ ■ (__. .'-jAllj i4jjljjl .*■! ,._,b>i",ll 

LLjJ (jjjjJ itiJJ j ,_,_- ">j*>Lc .j-Lc «L--jI (___-. Jj.^.—it _jLj_U jxi— ^j — -*• i_JJ jJ 3 •*■.■"'>_• .4jL_ 

JL>jj V liLoLi 4jj__ _J_ _j___V IjJojj .sJL—UI 2j -j<*H _jL-j__J*.I 4jjjfi_ _-« L_ljju_ VI 
il_J j _Jc e — JJ .4x*ju»JI ju_ _jljxi_JI * juk jjjIj '_■ '■»"■* _TjLj-« _Jc 4j»jI— <L-Lc 4j1jjJo LujJ 
.jjoLjtJ.L 2UI -» 1 j . i*.ll 2 jl (jj_j 1 *> J— ,1 1 1 3j -j<".H _jLj»jJ__,L jjjVI _Jj— J L» 



» « 

J j n*i 1 11 o (jjC lj__JI 1 *imi< (j< H.U (jjo 4jl J__JL J__d 1 jj'l-r'11 I juk (jjo |— i.jJI _Jc 

-• jUill jjuj) liLu *L_j_ _lc Lujjjj jj*i"iii1 4jjLSL«yi ojukj .Jj>1m Jjju (future) 
jjjljiJI _j^sL-6j3 (jj. 1 *■ ■< -" slji ^jsl (jJL-Jl L-jjjjJI (jji (computer-based) 4j_>jjj j«<H 
jLIo iijjo ^ i4rti".vU tiil jl»-VI l-j^ ..ili.ri -mLj 4jjj (_Jj*. Ljl^Luj j[ i"^jjlJI (history) 

J*>L>. (jjo ljIjjjj jIjlloI (j[ .SJjJL». JjjUo p j 1 ■ ^»- jLj~l>.V (jljjUtl !^Vsej> -■ i'»*...j (jaj n" a 

•3 ,ulj SJliJlc LljjO 4j jLoJJI 

j«iSL-JI (jj)j-»>V •_jk""iij I jJ il*jIj\jJjJI l^jlt- (_yjL_-ij _jjJl cjLloI jis^l (jc (j*>Lcyi ^ .1 

» — . 

jl j-.l,iViiiil (jjjo-^U _jS1ju ^ljJl (_r-* .L*jlj 1T1II 3j"i*-'.i.j (J-jLuoIj*^*^! 4_l«j»I (^Jc 

. JSL< _>jjjiJ,l (.gjjj L«j4j-oL>JI ^-ujjljjjj jl j.loV l*jLloI j-*j*VI JjJj»j 

____a - I U^-VI j_j| a*i<il (jSuu (-ij-r 1 i4jJoju i_iIjl--j (jja (jj<" tLLJI *i,lj-v jLoJJI .2 
«juk 4jv>-IjjO --Ij_sI (__J[ i_$jj^ Lu ■ « *_j S A 1 1 l*jLL-_lui**&Mj 4j__Jl 4_jjj _jIjl>.jJI 

(j_j_-J (J_.JJU *> JjJL> (_f J_wl fL_jl jl _)l jL>jJI 

J~^^ u * ^^i'-»» '-■ijj* i i"j) ' ^jjk jk* t_, a jj* ,a ""'i *' s i'*__^^'* - 'II ^* .3 

. _] I J__J I 0 J^ 
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olLlooJI diuj\j^u>AJI 

(__ jjlu uuc L^jJj-j 4_ujJ_JI » JJk (jli <_JJUJ <_jl_»_4 (__£- 4 fl_)4 4-_.j i\ ill Ll j-4 (jl <«— .J 
_j-u L 4 L_jL— jl __jj *"' ' ".' J i '— — _4J ' ' ^ .."" " J-4—. 4\jjj_)j j — ■ jLu c-L—jl _jl J— >J < J— ojl I Ju - [JL_u_ 
jljx.V ^j— » - *i t i-.Ajll (jl ,«L_i__L_U — jIj jiVi.ll 4-_» juu —J _jl__a __![ lVL_4 j___Jj i _j_Lcj j^_-l 
, al ,^.jl "_ _JI j_« <-jJ,l "^j 1 --" ■ "j _JJj j_4j .4-v'l n \ \\ 4_LjjJ_J J-_> < a i<*>$j 4 i nj V JluUI Iju- 
__L__,-I 4 1 1 ") .-■ jj n ill I ju- Ji_4 c-LiiJ^ 4uJjuJI <_jlji_i-jl Ji_4J (_,_!! <-L_jJI —jIuuJ (j<~-ii jl 4 Inj i m 
j_4 I Ju>- __Tj j H (j_iJ_sJl JjoLOj La LjJLcj i jjJuuill i_jL_JL 4gj mi JJ-_> __1— • Jj ■ — —■ 1 1 * 4 lrninjll 

, — i T l*^i 1 _ i ~j" j '_ _) * J_ _) . — * I 1 * * II" 

«i i «J i Ait I» ~-ij__>. <-L_j_ ___ «. jljJI <____ (jl_ <4_j___.l jj___ll |<u___ (___ JL>JI j_> L«_j 
4_iL_j _jLx4_ Jlj 4_j_Jl _ jLh^JI jjsjj j[ ijMJayi __ i <- j j «" j _ jl »— — jj j j i"j Lo .tj, v-s* (___ jjjuJ. 
_L(_u-l jj-jj __i II j '"*i -_4_ l 'ji- ijUo^l lj__ ______ _>l -j-e—uj ._ jlj iTill (<_^Jy IjLUI j-j-i— Jl 

<_— cl n"i-_- - 1 j_i«"JI _jjs _U-i-l (_>-jJj iCill jj«"ll ' j j*"H _j_)_u La "oLcj .j j Tll jl <j*__»_JI l\_> _jja. 

H.) jJjj .(jr* ...AjL* (J u ' e s Verne) _jj^ (_!_»__. Ji» - __..__ 11 JU>J1 uL-,>ujl ,<__j 
jlju_>[ ^jp-jLjw _____ lj-«_>— (Arthur C. Clark) _Jj>_j .___ j_jlj (G. Wells 

(jjj_j_Jl (jj_JI _-_ (jjjJjLj 1863 "lLu SjjmiHI (jjj— I "uljji ._JjJ.I "JjJ— > <*-_!—■! n"i-_»l —jIjjJj 

,<___- < 1960 "___ ^jL. (__ L^jIj_-I jjj_ ^lj (Paris in the Twentieth Century) 

«__»_* 

i_jjj_-j 4"V) 1 ni a jj^ '''Ij^jIjj 'jl _L>-Jlj (jja (<__ jjl (__L_ 4__>-l_JI '"'Ij J **ll (jja U_JJ_-4 I J Jx. 

.SjjLj _;jJ.I Jjjjo (_cL__». _"l __) 1T1II __. < ~ ■ «-» "n — — »~ ___ll _jL -LsJJI _jl_ i_JJ j «_«j .~ujjj_- _jIjuJ_j 
J_ j"jux»_JI (hardware) _l__ _jIjji_ __cL__j (Gordon Moore^jj^ oj j j_r-jV-^ 

* * » * w ^ * 

-JJJ (jjjLal _____ <Uj-i «"-».1 jjfclj_> jjj\j >_3jJ I Ju-I 1— -j_^l - L_uj iSJjJlC Jj n « 1 _u-> 'j^ji 

18 

.4j_j jjj» jMJ_[_jQ t (e-Bay) t/L-^l jl (Amazon.com) j»j_ 

~J>>jl _-_!! 4j>jJj K"i|I -jIj^lilTlII j—u -_u_>j __4 j <(Jj__l __! Jjuj (__jJI 4 oglL IjuL- I jJ 
Jiitlj LkjJjuJlj (robotiCS) 4ujjjjjJIj 5 j..j^tl J__, a<<! ^ Sjujx. ___L>_a (__ L^JJJ-- 
(__;l 1— jlj j t"i.ll <9 JJb (j_. <*__>- Lijl 4ucl <l"i-_-- I <__)lj_]l (J— — *J »" '~ - .1 ■ ■. j_l . cL_— jjjl <_9 1 ni^C" nilj 
.— — I i*iX" 1 11 - I (jjO JuJ— >- j— __CJ <___Jlj 4u__>j___>Jlj ti«ui__lj __-ii_-_Jlj <(j___JI (_— L— L— j-jjL 

jljL4 (__L_ lL_Uj_j^"l J_4 <4£JJ_|J JUJ_U__JI J I iTi I II I, *-UlljJI jU_VL jjTlll 1 J I I II I J_| lllj 
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ulllllj no ll 

' .... * 

iLjjLui JJJJJ nXll J-llL ln"i > (j^aLiJI jjua (jjH^ J U j i »J . 4 1 i ii 1, 1 (jjjMitll jl j__u«Jl ujl j imll 
t_-J-- L^LaSi 'nr\ ti-Tn^ (SOftware) £-aljjJI -»l_-_>"4.irl iria^ »lU-JI (_-J-. JUJLui 0 n in.j 
4jUj_i_JI SjujjJI 4j_*j1>I LgJ g_«lj_JI Ijjp ^ ■ ■■"■" (__-JI 4 mU ill 3j-i_jJI (j[ .(jjJL_--J 1 (ji_s CjI jji) 
JJJJja^H Jjj jj (_-Ic SjJloJI (j^»i ) (jVI Lj-i jLj_«I (j_a |^-jJI LyLcj .jL-_Jl Ljj j> 1 1 n" j (_-jJI I g niiil 
i n . .-»" i fl (_-_3 4_l_C Li-> LaJ_. ^Lj1_> (Jj-ui (j i ii t" l («J LijL. i j»_JjJ,l JJtJ «*__»- jj. I ^«JuuJI (j_a i Uj i u i 1 U mii i 
J->L«J-M (_---- (jjJll <_3 jj_Jl Jiu *-uijl 4jj_luj CjIjJL. jjj-ua-LJI J-J-CJ (jLuJ Laj__ (_-_-_>LM (jj_aJI 

^jjj. ijLill Jjjj_i <___-) __jLiiII jl (|«_>._ij\ji (jtjjU jUol <_-_3 4_3jJ*UI #L_iiVl (_-J_. l_)j__JI) 

* * 

i^lj___>-V1 (jJ-_c.il jjl-j jjjj.io^H jujjlU. UL^.4_Jjl jl__.l jjjji i ( IUi V Lilj L- Lijl La-> . (4jIjj 

.4j|_u Laj 4 oL-_>lj__-l (j_sj_3j i(«jl__Jl (jj-s-illj i(j_il_L_JI (JjjJ— ■ (j^- JV. i" i nVlj 

l-jIj ji"ll (jV la.intU 4j__j__jl oLajJaall JjL-.ua 4_wlji LaJ-ic Ijjj-i jjjs (jjiLs LjJlcLi_j V 
■ ■ Uj . ., . Jia fLL___.Vj ijS«"tl (___3 Sj-ij_i 2jLij ___. ' . ■ j ■ ■■"'' (jl (j^, <sj 4 K 1 1 <«J*-»- (____) 3jjji-__-JI 
(j-C 4 iiini. J_al t<u (Go) J_>> 4_l*J (____! 4 rt <i 1 1 l-jL_>j->. j iiii 1 1 oL_JL_ua JJlc SjLij (j*s.<u 
cdJjj iL-_->. 19 X 19 (j_« SjjS-ll L-__JI 4j_9j (__J[ Jls-Ij JJaCJ J-sJj JyJ_>- ' 4i_L__[ (jjjj-i 
I _1 La_3 i JlcIj-J 4_L-_j _OJ_«_a 4_uJ sua l_jJLxj j_«VI liu*. (jl_> 1 j[ )JM__>yi (__Lc JlcIj_JI jjj«" (jjj 
^jL-uJ (jS--u j[ tL-iLaj?>->Jlj jIj-jjVI Jjjs tS.intU 4 j iij^'11 L-jLajh inll 4 nnilLi JL>JI (jj^ j , n 

Jlltll JjL-uII L-ilj j« I ■ ■■" ■ ■■"' (jj JL_J^LcL__JI ' ■* ■ -~" (__jJl L/uljjLll L-jlj-u-w (j 1 .>>" (jl 4 U_i , ., i 

l__jjLj^L5 (^jU (_-..- (DeepBlue) jL. UJJ jjjjj n^ll jj-3 1 iti i iu-l (__jJI 4-i_-oj_-JI 4--jjJ_ij 

.(_-_ujjj J-Cj-j sjl-jUI 4j n&;\\ .-.i-.jU-.ti ^ (_jjj^L-_ij jjIjJI (jUj .(Garry Kasparov) 
Marvin) L ,<..,;j« t j-«ji« t _^i-.u,^yi ^L^jJl juIj4j__s" U4j_.l_L-_.SjL-.yj .jL-a JSLAj LjJLcj 
Jj .(_-JlLt- jLi--l (jji-uja J-UjgjjUilill jJjl_jjj L-A-Jj(jl ( J -i(j..>'vj Vi,.tt«II (jU .(Minsky 

l_jI_s j_v j i"nr jl J_a (_-J-_ Jj_-_-i_jLl Li-3ejjl (_-Jc 4_u1_l)I |4^jJL-j ' (jj «j U~. ■ ..j jjluJl (jl (__J_ (j.4*Cj 
jjjj (___JI l-jLJVI i__.Lui._sI L_jVjL_>e_a r.Uiji JL-J .(JjjjjJ.1 L_Llj (__J-_ jjj-ujsSJI Ij.It-Tu (jl . MJlo 
(__--jJ| (jl LjJLs- (jnn ill »1 «1f jcJ-sj-o J_-_jljj .(jjjJLl ^jjuJI jjsej. jJLa 4jj mi ill jjjluJIj j_LjJI 
V LjJjLa ,4^ju.jlt Ljj iLjjjJj n_5j_Sj_U (_-_l___l«J| jl-4_>Jl (_--a 4jj.^.ll Lj>L>JI JoL___u lL__jj j_a 
u-_JI ._■«.-»« II (j_« 4jl Cuj JL-J .(___l-__liJI J-)LjijJlj (__-_jJI (j-Lo 4.3 jLkJI (j__j___-ieu J-lLoJI V[ l__jju 
.4l_iiil,l «LLiju l>\ iuo^.11 (_-_a 4_L>-Laja Jji_>- JJ^J-> >u3jjl Vj i4_.jLjJI tf jij. (j«_ 
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&li_5_oJl djjjj\jgjJJLoAII 



lLjj-iju JL9 L_ul_> (jl i "t'" ' ~ 'J J «~ 4jj__uJl 4jlijJ__1| (jl l_-j-*j i4jj~.L«ji3>>I Cjljjj- jlj__-l JL-C 

t * # » 

<1jLa CjIjj-J ljJ$£ i^jLajjJl ££jj__JI {j-i\~~f -i; r I I liJl i A .4j_j__JVI J^L>> . L__uL_J 

•* * 

,LSL~_-L 

. ".'ll *\ a J\t .", ...I 4-.jlj ^,*,-.ll ^jCtj 5j'il _jj II p | jLaJI "lLui i4L>LL_j_) (j_« j-jL-Jl ji_u-!l 

.(jrJjjL-JI 4 ini (_---) -M (___* MjI- lj_yu JlU ijiiry* 

L-iljlnr (jw^i-in-^jL-j^l^MiaL-jjj^lo i4jj-uuJI 4ijjlVill 4j_-_jii (j~ jjl L-iU-JI (_-Jl 4i.L-.yLj 

L_ll jLc, ^JlljJ JjJ» l(jL__-JL -JjUll ■ -■ljl-«llj (jL__-JI (*^*~* JjJ^ U-° (inCrtlA) JJJUK.lL j»___JJ 
JjljJJ .4j__ ^*JJ (J~_>JI (j_«j_l (JjJO ij-*- 1 ^ Jj^L"-- (_L__J (jljJJ JjL-JJJ ^JJUJ (_-_II '(-"jU-kJI (JJll m->VI 

jL~_J.I l_LA(___~ JjJL>JI "rLlsoj ---J>_- J_-J ^_o V*. V (^jjl Cj^KmiIL 4jj-.Ul>.Vl L-JL-u-l (jja jj-S 

.4jJUJIl-jUI j^^U^jLll^JjjLjLtSUol^jJLlyJl 

J___jj 4j>jJjjjJI l_iL1a_JI j«j^ijLjJ4jjL>JI "i «I r,..,ll 2 1 1 'Jjj---H j ..*■.■■* ^jl J h~itII (jj~J 

U — J-jJ_»JI I JJk JjjjsLij Ljjj )t___jej 4jU tf j_* '(j>S_j .«LLc-JI 4_ujj -jujSJI 4_JLUj 4jaL«1>.VI Ll jjl 

^ljj-ajL- .4ji<-iVhi1I j 3 _.nI .^*.»VI j 4jjj,UuJI i-jIjU-S. VI (jja j-t-lj (jM^ i 1 4 1 1*1 1 n i (jJ Uj 4 1 »~i i ii } i ii 

. JUJLI I ___■ ,_-_- jjJ.1 ~.Lun L-iLaK iVniiVlj jjJ.1 'jji^»«i Ll jil (jjj ujj^j *•- 



(jjjl 3 jjJ_>.VI (jj9 JjjL_JI -~_«JJ jji i«*>"i uJJlseII (jja J~TJ JJj» (jjjLs 4j-_}U_> jl j n*mil (jl 
{~_-_J ~Lc.UuJl (*^*~* (jJi (jlLc Jl ir-»"il jLj_>. *^l j-o-l (jj« (jSUllui .(jjj nitll (jj_-!l J^-ljl lj- 3 CjilLjL 
(jjajj-. 4jiLuiJ Vj i jJJjjjiSj j-i)ljJJ JyJL>J jlj}a.J JJjjS LiLjj>iJ jlj}a.J jjj j j J JJ I jjjsI-? 
jj~jjji( l-iSIjSJI l-ijj». (jj* (R2D2) 4j-,^ Viiiij (j-jJl (jjajJJ 1 ! jU?J 4j-jLjiji) jLuVl 4jjMj 
LllLj-a-ljJ 4 , JlJI ~LcUu «jjJjji (JjjU jLjj>JI I juk jLljjl ~ ..^.j... .cLLsLi ^<J_Cjkj l~jIjU>- 

j>L > V* inl SJjjJjj, (^Ja 4jLjjJI (jja ^unim i^ l-rlmU jjej 4jvjJI ^li"illj JJ, >j lill l_iUJI 4_l_uj 

. JjjUkJll jjjj_Lf__JI 

oUjJaJL- J - ■■ " J-L--J JjaUjJI 1 4 X n j j~jjj JjjJ_>-l (__-_■ (Jj_-_->Jl Ul (jl_i I j| 
(jjjJJI f l£i jJlj ~L)JjJ.L jJ-ojJI - J Ll3j (-Jjj Jj J*> mi i ~ U__Lxu -volj-i (_-Jl -;l'i-r ii.i^ i a jjji a 4j njCi 
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i jlilli jtnol l 

.jjjajjlj («ujljJI I jj '1**" <j ~i»ljj J!>L>. (j-a V[ i_JJj ''j - _j£L<u V 4jl , ><i"rl .jmiiH LjjJj olj 

«* «* # ■« , 

jJkl jJo (j-a -»jIjjj 1 4j>L_j *j ,U-*_. 3„|*j« - - ■ -*■ ■'?" lIjLjj-sjjs / j - ■ "-""■ ^yjjl .-■M'** I j*j* Ijj-uj 

- , 

4jIL»JI 5jL*jJI ^ cjLLSjJI ji (inner-city decay) "UjjlU ik^j jjj»>jj Ji« ijtUj^.1 

(jjSLjj-S iAjjjjJI 4jdi_JVI 4jiI JujjiI jl <jJ jjL i_jLuLS' (j-a jj-L* (_^jjl_II Jjj» 4jjjj <-■! -j ■ '— j ■« (__J[ 
(__l_jjl £j "II J,l«<n (___>. j .Cjl J jLaJI *-L-}J -"■" ^--Jl ~oal j-jJI <____ 1 J j* *J J -"■■■■- Jj£l_ ijjLj-A 

P Lajjj udJ jj 3jjj*jJI <__Lc fLu LjjjI j Jjuu (^jJI j-_«lj_JJ JjIjjj» -.l,i--*iiiil t_Jl___ (jj^jm t,__JL-Jl 

(_,J[ J i«-j" 'l (jl J<i*i-rU (j-a <<L_ui (jrt inn-%. J^L- <___>J .<>J->. (____. -., >Viiii<) JSLl 4j_jL>JI Cjl jllrwlLi 

* i * 

.-Jajjji jjjL Jjb L» 4jJ_«.Ijj» ,___3 i ' I j") jjj- Ljjjl ^4 <(j_ujjua (jjjj-l mo^ JajJI I <j i"C <n lIijjjj 3 jjj>-l 

<____. i4 I j 5 1,1 <LLu> <jj nio^ll J!>L>. 4__>Lc, cjjjjj 3j4>.l £-Jj"l>-I __J[ J_->j"i i 1 11 Liit , > <Tir I "_j 

.uiLUI 4jLfjj ___3 i-J.i-rjin I j-A (jl jjlil (__ijl (j-a ««-CjJI 
4j j 1 -> I, I Sjjja.^lj jjjjjloSJI 3 jjj>-l Silrl m<i i 4jj>JI mLSJJj 3l jtII I i<i<j'"i JjJoJ J-~J 

jlii L» j_eJ __Lc ■ -Ull ^j-o IjjjjT l_L_, jLa <(jjjji_«Jlj (_-_,|_>Jl _)j-_JI 1 «"«-«"i- Jj.l-~e.ij .4j.< u jj\I 

-■"MjJIj 4j*.Ijj»JI -.1 l-r"niil <J__U J j j i n (____ — (j_J i*lnll <jj_"JI (j_» J_>- VI «>j-~Jl __-) _>-jL«U 
U-^J^Ujj-I' 1 1 <«"»«ill LlI IjJ LaJj-a <L»L«u JLl3 j^. J, > jj i » — (jLLj-tJI -;^Ll] (^y^LLiiyij (_yj| j a j^ II 
«JljJI (_jjjJO (jjt. jLjl>-l 4jjjjI (^j-S «Lj>- (jJ-i- (j-a (jSLtJJ-ui Lul -L>.jj\l (j-aj ,4jijLuJI jjj-aJl ^JS 
4 iii I i<j a CjL>- Mj*. jl~ejy ■* ■■■■'' II ■ (_, it a (j-a I jjk Ja-rj L> JSLl <4j>- j^i. 4jjj>. 4-uLjajST jIj-<u 
i")l injju-aJI (j-a J5> 4jJ>.Ijj> I j 4-jjiI i <r-> 4j£.Ll4 3jj}>.l ~" '■ * - ■■ Lijl JiSjJI 4jjL (jj»J .(jjaljj» jD 

jjji ;<Cji> (jLi (jj» JJjy L» LJLc. 4_i LjJj (__«-; jJI ^LiUl jljj-JI (j[ .jjjjji^H L_iLj«jjjjJj 4jj>JI 

4jiajoljJl«iJ(_^<aljja**/L 4jL^VI I i-hta < i i ->o «jjjST <LjJLjuij SLjjJI 3l j-iJI (j-a IjjjS" I jJX. i_)jL-o 
~ ^j^ajjl (j-a 4jJl_>JI L-jljjjiJI 0 jjts 4jjLi«s (jjo<u 4jl ujjjj LaJuj-. r«J>i > *>'l 4ln"ill (^ t> JlAj ■4JjjJo 
(j[ .^jjL-JI <-j*9jJl j (_ - U.,jll jjj^ajJI (jij 4jj,<"iij|l jLj>- VI J JL*J ~ <4jji>JI L!>L>. jLo-l l1jj>. _j-a 

LojjS lTjLij « i y-i II i_yOJLi J>. (^yja . Liajl - , I r I i ■<"< < n 4jr I i <«-»ll 4jjcLU.I 3 jjJ>-^lJ 4 j i<-<jir inlll l1)IjJl~JI 

- - '* . 

~d \ <i i.i 1,1 L-jljLiyi jl Jluo[ oLjjj-aJ 3 >~«U 4xu<L<i2fl l-jLSLjjIJL 4l<nlniU l_jL»j ij-^ll lLjjj (_*J «" j 

.LjJjJjjj-j LjjS-ujLsj 4j>.jJjjjJI Lj!)L>JI ~ ' -~ t^Jl (biocircuit) ^^jjjjJI jjIjjJL 

(^ylll lTjI jlj inll L~jjj3j .(_<"j_JI JjL/JI jjbj Ij-uS* jjj'"ill 4jj3 jj>-L~ J->- 1 j u^jJ jj_vj JL-eja c-_ILjj. 

(«jJJ Jjj»- j[ <«J_>j_>Jl SjjjS" 3 JJ_) 4 <», >«""iU JjjJI i_7-3 (j_-lLljjiJJ (jJj mhII <jj---' (_?-- --"J^-- 

- * 

t^Lcj .4jjL«jjJI (JjJ-Jl J_>LJ_c_>l (jj> ^yjLj LiJjLa Lj-Jj • jjJI Jjji <4-ll-VI j---'''- 1 <J->LjjVI (j-o 
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diiiLoJ I cujjj ij gjjxariiJ I 

<jlj- iilr-i«i<-»li i^jLcL«3.j <"jI£"jjUI (jj» <1jLa «u^uLul 4_<jj 4 « r i*i (jjkljJI ^"sljJI <jl (jj> <«jLjJI 

jjj-lijij*JL 4j^>jjJI j ' ■■ 1 JLdj *^J3VI _ __. -» jjjjoj ^ U j « . 1 1 d "a I U \ \ J . . ^ a ". j . X '"*l j ■ «~ . < 1 1 1a 
J -"<■»• U (jj"J .jjjiimII (__^(3jJ.aJLj Jl_l~uJI (jjj tjljjj^l JjTu ^yJ* «"ujjJkl (jiLiJI £*sljJ.I -JJ J->u j»Llijj 
Ijj jljjj,*}/! Jjiil r I ■'— j ■*-'! (jjo 4jJL». Lo £jj (jjo Jjjj 4jj^uj ijJ l i 4» (JjCi (jl 4jLU w **(lr 1 "* ;■■■ *'_■ 

3 1 1 o*i « « JJjj» <3jJ»-- J _3-~-J -'JJJ--°-> CJ - " tT- 1 - • ** I J « U 4J-lu (jj iii-t-,11 (jj ir»r ^yj) ljJ>-j ljJ-=JJ 

J°Lo <4j*iVilt 4ji jtl <_j_jLSJ (____" J-JJ-> j_l-3jj l-JLLa (jj^j i n i JJaJJI JjLluJ ,jjo -1jJl--JI "jJJl 1-J-jJ 

.(_£jLj--J'j 4_-jj_uJl (3jJaJI 4jLj_-> 

* * • * * 

i— al »i^"i i LjjiJjJo __-_-t 4-l-) Ljl__-_jI 1 i« i*->J (jj jjl l__-L__«-lU (j-« (j — ■ ' **•" ' ■ ■■ Ljjl I *j~if I i Ij-lJ-I 

,jj_-] l_jI juLt-JI "lLloLj, j_l J_i____,L *L____JI 4J-L-- (jl jjkjl (j_o LjSLaj 4-L_- (JAJUjl ,'i i«i'*l .frl i"-)lill 

^ (jjj^-ju- .4J£ LiJJi (jv« 1'orii^j LjJSJ .(Blackbird) j jjj i jjL_-JIj (X-series) 

l*jI j L-jjLS (jlj — iUjt-iV~ll 5 Jll». 4jijjJo *Ajj_" ..-.IUU-,11 Jj "UjjJLI -rLjj*J*l Jilj^» Jl J^-S/I i_Jx.i 
I j_4> 4jLjjj ,j-o <_ij___j LJJSJj .«JajJl ***Jjlj ■ 4^L-__- l_j*_j i ii i*> ,3L>Jl_ (___]_ 4 1*1 n,~i 1 1 — 3jj, lm< 4jLjp 

•A At'.^. « i_jLxuiV ' -U« it I 

. (SCRAM) 4jUiII (»lj^-"i l*jIjjLU Jla .jjj "LoJajl (jjt li^ejjl liji-i 5 j^» LjijLJ JuJ 

.(.LiiiJI ^l LdJjj (ji 1 g K <ij ^JjJI 

(^yji 4jjJ%j J~ '"II I 3 <*> flj (_jjJl Jj-J-I 4j-cloIj 4jjl i^-i"i*°|1j 4jj^ mrj 4j«il<* Cjl jj^s LllLjjk 
iUj-1-tl jjgi-.>-.f 1U"iiii1 ^jjjl JjjJI 1 ^"i-C1~i al ^JjJt ljIjjJ,! Jlo ijJJj (^JS 1 jl~i- il-jSIj£JI (jru ^LtaJjJl 

.J MlJ* (jjjjLuJlj (jjl>*L*>JI (J-UjJjJI (^yjl ^JJjill 

• i 
<jr-l *j~rJ J viLJ j (_j-3 JjAillj — (jjj nitll (jj"-*-' O-" 1 J-i*"^' ljJS i 'lliill («ij-, (j-u JLoJ 

. LiJLjJk -yLiJl (jja LjjUyn Lo J^ ~ (jjl i/-iill JjLa <— ij*Cnil") 

-jixlo'i->jJlj ;g'i II 

(jjl _jj- J*J*I (jLSLui JJLC (j«-»jl~~ (j-4 4 1 j " 1, 1 "Llui (j-UjLiii-J! u?J*i i ii a (__Jj-. (__JjVI 4j_Jj"J*I _j[ 
^Ljjyi (jr-iij*) JjJo i Laj U->.Ij CjM^ miII j-jS'! (jri«j'^ .Sj JL -e l U Jjljil >oo jj£I j»e">ljj MjTjTma 

(jSLoj . 4jiLLaJI (^^Jj (j^-JJlj iOjojiLj («JL-JI (^jJi 3jIjj>JI 4j>.jj ^Ljjjlj iCjLLlII ^j «-» 1 ~*j . ^l jjJl 

(^jjj ilnii*-) __yJl_ iJJj^ <jjJL->-ljjJll j iHjll jljLcl (jl^ .JjIjJLL "ujL2jj jj-jJI jl JlcI "jLj (^M L*J j 
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uLlJI iJ______JI 

«JLgJ 4jjJj'_M ^y— — J I jl-Oj JjJ L_Jl__-J .4j_a ,Jja___JI 4_v>jjj i < v*ll JjJ_-JI ^j^*'"' V ■_, ...-'ij 

_j.___JI jIjlcI (___ *.H p*j ■ ■■ 3 L s 1 1 "___ _-u_*_»JI J*)__ _l jl~uc1 I jj .(ji .*-tl Jia i"U__J,l 

.4jJlLc <_)j_>- <_JJ__j jl i(jj__LL_JI jLmi* )l Jjl- .j_A__w (ijjljSl _|JL>_I (jl (jj-i 

i_"J_l,l " Jj«J -JjLajJ _t*j_>-l 0*>L_Lj_a «Lj-j __l__L___- j__>l '.>-*_ , l *-_>lj _r— i Li_e____l J_J 

—iljLgja _-> ■■■-_"■ — L_U_-j — |«j _L_]j .JjI_Lij i__ljl_jjw (j_a LjjjJ La _j_-j_>. J_a (j_______a 

Laj_ _s}L_JI (j-? (j-Dj <4jL_i Laj 4jjj_>JI <-J_jS"iJ -__jJI <_J_JI J}_- (j-a Jjlj-JI ■ "t .*:<*.. .1 

(SimCity) Jia <_i_J_. ._"L_JI l_U_ j_j__j_ __lc -_ujj-__J)/I <_iL«JVI _ij__L__ -_j .l_j___a 
.jjj_ J< ■*■■> sjl_j_li _j... 1j.-i i "^L_>.'_'l <_*>L___I i "~j ■ »i jujj ( Civilization ) j 

, al ,*:,<'*■, „1 ■ _j_L»JI _J_lj-_U -r o i ii j La J— J 'J»JJ-* -— ~ _*■*_ 4jjl_Ij <— iLlWI _1_ _iLg_>-lj J-UJJ 
UjLi i f(___- J£ (__ ".liiill 3L£L_tll ■-iljl--» _>l_>o*_M I j_> J—JJ («jj l_aj___j .-Jjgjjj JSLi <__IjLl>JI 
(jj ii i*i i**» j i ii (jjjJI (_H-»1 •*■ niVI JJLC ___ 3j^j_> "oLj — J, >-r" i n '__cl * t-t i ^->*_* 1 cl_>jjl |__M j-Lill jj^ 

4jj_ _ _; jj| "LaL»Jl u—lj—S"! I _ jj____U jl.*»H _)| ._J_._ji.l __1c 4j__ --UJ--IJ J i~TmiU -jljLi. 

«_ "... « * » » 

_ jl ,*'■ , „t I *,j t-. '■ II , 1— <jj -■■ '\1 , - _■!-- II < i A -^jj ■ _,l < * J »-j ■■■ ____J -____Jj Jjl3___- 

~_yj_- tjJ.1 i ' 1 1 «I j _)l Ljjj__b (ja— J _J ■ j__LtV I <_jL_j"VI ___ jLsJl jj» L-_J .4jjajJl ___.IjJ.Li 

" j£>.l "-I ...*■ ...j ,~jj_-JI J!>L__ (j_a __*! Mi^*iniVlj (_>_J_>JI j_*> -_>.|"i-rj La JS^ LajIj i4_~-aj_JI ___ 

LiiL^j.lj -il__=___iLi .-JajJUI jL-ji^l jjl_ _-___. ___c-_ujj__J)?l <_jL_T_ , I juu L« Jj=- ___L___ll 
* _ 

Ijl ■"* . <ll*. - *«■■_) <. i •_'.. ,1 1 __lj_L_ < i <,,l-_ I ."■*_; ."' (j-Ljtua 1 1 ^ j '-. |4___JI (j_Lsu jL-j*-*! 4jjMj -Ij 

« » . 

-j,„ij...iij _j - 1 ^--.yi i-iijij "iti __i u i ji (jijjU ".i<i-~g ~,j _~_i 

(^y-kj <Jjl_JLj Sjjs-jja L_I_L>._ < J___tll 3j^->-Ll <L__jjj_a _j*)i_Li__a j j ■ „ -_l__JLi 

I _j "i (jj_— _iL_____— J (jj__-__L jl Ll£_ _)J '_" "J (j>-a _ru J_-jJlj ~_9jjlLI ___5 " Jjl j— II "_.___!, I 

(_____ .4_l j jLuiII l_!jL-i (jj-jU*,..j V jl l_J j (jj)- t -!->- '-' _> d l*vj* ~ j*j.'"* S _______ "I jl o_I__L_i_,l 

(jjjjjl < ii i^-»"i '( a ___5 <__uL^JI j jln i ~ _jl UU-—LI - jj. LjjjJaj -_i_>JI >V*i i uj m 1 4 a , \ TCt 1 1 JjjJI 
(jj<~ i n'* _>J--^I (j-^LaS"! ___* Lal .,*^jaLa1 "_>.l_JLl __ljL__l Ji\ ?,i<Cm?} ~ (jjj__Jlj _,_U-JI 

15 (j_a J2)l _j---iL . < __J___Jt ___JI ___) ._L>.jJIj -_a jjJLI __j_- -.IjjJI __1c _____a 5j_j__ <_Jl__ 

*_* |_-j__>lj ij__TI jl t ___L_iVI pjl-"H 4jLgj _____ (j_jljJ,L -_uj i 1 1 __jj-al (j___ (j_a _UI ___) 

. |____a J_— -J <_) l____ll _)j - ' --*■ . „j ■ ■' f*_J_ _>a J_lj i p U" ' - J— — J —ojLjjJI _jj_a > -r" iuj 

# t _ 

CjL-jIiiiII 4jj_-.j 4_l__>j__>JL i'I nia"itl __J*iJ i L«-La--- 1 in-rl"nn jm^I i_*j->>I 4____a l_IL_j- 
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aJuLQ_oJI aiai \jqxi±oAl\ 

Jj t"i i ii £Jj_uJ! J-olj-J!j jj, Ij iill jjj i«-i"t (_jlc 4jJL_JI ilnt-i-rll 3j J_) (j[ . 3j n" i n a 4j_jljj» (jj_ 
4_j__Jlj i_)l i«-»"r VI ^«_5!j_>. 4jjjv__> jl _j___ j[ i,___iLacj[ S-jL>- I j^Jj .(_<:jl__-[ J__!j_« __][ Luo (JS" 
I i i'? 0 4 (jj-~_) LojL_C i4j__M ^j^^ -j <tL__"Jl __1-- ■> «."n" (_-_ll ^e_)lj->JI _wfl LkjjCj i jU tflj£VL 
(jjj\__]l -jLgjjl jl «•"■_! (jljj if__>_M __->J '_»J--I 4j_»L (j-o .IjjLLjo _u 4jjJ__ <;__,! 1 /Aj 4 <J_J 
-jjljSJI) 4j»L_JI ^jjj jLti-l ,«jj-__t Ul__ JUJL-JI ^>LcVI JjLuiJ < ■-- Jitji.i 4ji.-»thiII 
___> Jiit->"ll (j-« jj_t iltj <U__*j___>Jt (j[ .4jjL_lL Loj___* JJjj (4jI__ Loj *Ljj__vJI (j__jL__Jlj 
_)L_j-u< i,jJ-_>JI *»--- i M^" i" 1_«Jl_cj .( 4jjlL_ jj» tj-U -JJJ ) 3 j j i"i i ii 1, 1 4j_~ljii<<)jJI _j_Luil 
Lia. jjj i^" (jSLuJ.1 (jjo (jj^jin i(jjj i^nllj _;_L>JI (jj-_H i ii i i-»"i i ■» JjlstJJ ._)! jit-*ll j-d-_J Lo 
t-< i njJt (jjJ-JI , <j iC Jjj) *Lx>-jL_*. _"J-J tj-u^ »^J~^- • . ..j . _j_> 4jLj____JI — jLS*j_-_jJI ■ ■ *■ *"■ 
JJk L»_J .<jjJ3 <_Jj_>l JJJ_- jjLsejJ L*J jLSjjjLJ (jr-ij-t-jj _____ Jj i«-»-»JI «<>g i» «.iltnj _)_*" _)J_Jl 
j— >-jj_« --j_j_« Ji-lj i' l J_>j_- " Mj-S) ^j ■ — *■ (jl ■ ''■*"' ■« j j_jjjuJI 4jj__ __1_- Jjjill •_« jLsJl 
-Ijil-Mj <-jL»j*C--»JI (~j>. , Ijiij » JlJLijjJIj (jjjLiJI (jjoit-»jl-_ -Lacj^^yjj L-_ (_g, <t"iII (j-«-**JJ JJl"~**lL 

(_," Ijlll "3 j»l (_,! III 1,1 I j_- (_,_) ^LtJ-ll (jjS (j*^ l" ' - " LiS' t jl L» Jlj\ujl (jl 1 ijjLjjjl ^yjj 

.<lu, <5L» jju 1984 4jIjj J>Ui J1ojjj»j 

(j-a <Llc *r* i j i ii L»j (jlsjJLL (jj 1 1 n » jjC. L«^L>i"i I ?T i «iji ii «Lp. J 1 ! r<*JjJ t (j i u -n" (jl 

(^jj (;! lrrvl i-isljjjslj <J>.jJj_u i—jjj- (jjiJ (j-oj-3 LLaLal (jj*C* iii i*Luu»j CjiljJI tjjSj .(«JVI (j-o JjJvj 

" jjjj>.VI JSuijJJ I jjli* (Jjjjjj j«J (jl i jjjill (_{jl iimiii Lljll (jl i IrTii-l (_, i i^y Ij .*IjjIjjJI 4 nii I i^H 

i jj_J>-VI ajjk 2jJ-3 (jl .4 jfl ii^illj -Ljaj_lL-JI 3 j4>--'t (j-o JSJ *ljj_1 4jL»j>. 4 jfl it-ii<-»VI 4jfl ill 
* 

4jjti^<- .4jjL_J! jjc. (antigene) ot.L-JI j*jL_j ja\ 4j*.jJjjJI ___uj_>Jl ■ *>t *■'.< t ,_;__ 
4jL^j ___) j_~>L_-J! 4 liKi Jji-j _-*-. J « i" i ii iLgs-l-jlj jj^L__JI ^j«ir<"il «Lx**jJj K'11 4j_u_ , L 
(_>__-t*_jJI -_-ij)'l i_;_*l 1 -l*i» L»L»j i(3jjLL!1 ,j_*Ijj»S/I) 3jjii.--.il L ",ij__*_'! ___> ___>. ii__U__.l 

.(jjll^lllU (jj> I J->- 3j_l___5 -jlflJ.H-C.l (__ * J ■ "J 1 I JjT lil") 4jjL_L»[ (__ll ( CD ) 4_3JJt__-ll (j_ll jjslMJ 

i4jf 1 ii^-ill 4£.L_ll 3j^--.V "j___j_____)l __ljj__J <__-_L___ll .--M-J! 4iiK* (_ y -j(j-»L-a-j'-'l lju_ (jl 

.4jj_*_'I 4_J__ ___) 3j4i"inil,l 3_LjJI -_»L_j[ (__J[ 4jL^_JI (___ _;j3j (jl (JS_»j 
__)____>! u --«l '*■■■■ i___lj_JI (jru «L___JI (___> Jl___i'_l l-Lc 5jij~...il LjjjjJi (jL^ ilj-p-! 

(j_o ,<xui (jj i ii <i -- J*V->-j .3jl_Vlj -jL-1 !\ (j-o jmf (jjt _JJ j _)«-<t «"ijiii j[ i JuJu-JI (<JL-J! 

(__l)l (_-JjVl j__Ij_JI Jjjd Jjuu i_;j___J,l Jj-_j^jjJ,l _-l_-j j-__JI _,!_, j__!j_> LLjJ _)j-u (ji J__b<J.I 
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uUJI\Jjo_qJI 



jjkj j^iui (jjijLJI j j__c (j_«L>JI ij_j_Jl (_s jjjl>JI j«J—JI (__9 LjjjjI L£u 

» 

— jLiJI (_S (^jj Ljjja-j (jl . Jj__DI J jLiJI j (_yjjl L-uLaejJI jjji (3^—^ jLjJ (jj~- j-ii 



U_jVI -*jL>- SLi». (j_ <±_«jJI *-jjj_« jlj— (_jJ— — JjJ— I L_Lj_L_I (j—j— . I jj_> . Jyjj—i _!Li_ 
(jj___J . JjJjJI I JLA J_« JUoj j«j La I iLa .Ljjjj-_> ,_3 ijTjj-l — lljl i/t>- JJ-^J (^Jji _ (SETI) 

J}Li- LijjjI Lyk. a : <..~\i<n ajjljjjJl jU_Sf I ■ "I ■'•■•<\ s jLc.1 j_T <j_ ">jj_»i J_i V 3 j-uS jlil <U 

.(^^JOJJjjJI JJ__aJI 



jjjji n <ll ^jJjij (juAUl («dt. jLiJ :(John H. Holland) u_V$a -o^! 

JJJ- . (_3—j L_. l Jj « « gLial (j nl-r aj J jjl j j— jjj . JJJjl (jl (_3(jl y J <a 4jlj>— cj 
c— Ijlmll Ajjjjj i n*s II — jLoJJIj • (<U_L__JI J 4j«jjl->1l ) 3 J—,«U d j _iL»j t-w U Jj->- ** ■ -J^j ^ 

i ijni-»-~ill "uJjjJl 4,j«.hj»JI 3jl jl (jnl~ <i i jj__ J~J .^jjjoja—JI jj__JJ — j_u tLuj i<t_J?ljjVI 
_)J\^.I . "LutjjJl _iL_ujLc.jJJl jjI Li lj jL_j Lyic. — 9 jJUJ (ISGEC) ^j-JJIj JiljjJI 

.(Emergence: From Chaos to Order) "^L__)l ,_il ,__>j_]l ^jj-Jl" :4jL_j\js 
Hidden Order: How Adaptation) " ja__jl ,_tl . njdll ^jjj l_jS i^-iiJl ^L__Ul"j 

.(Builds Complexity 
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dJjJLoJI oJjju ogjJJ-oAJI 



\JJll!\J\^lOX}\ 

o_J:_Jlg iii ; 11 



CjI.ajoi") ijj"). 1 ! (___- 4j_"oLil 4i_u 4jl «i m<f>l1 jljua (____ i L>.jjj i'v"illj j»jJj-H I i".j'>-lj 

(jl-JI _y> 4 r j i"i a j_lL__<i Li-JI OjjjjiJ i fl - j ii" a l"jLL__C |<JLj_ILj I iiiiiiiL Li-ul in->-[ /_-_- '"' i<ri°t 

^ya 4 ? i ii (_rt niiiir t Lajr , l.« JjljlL>- iU .^.1 i j M,r j-lL—Jl (jjJLtl 4j1ju (___( ■> iiitllj Jj L__ic__Jlj 

(j-o («iljJl __lcj -u>jl <wnll ,»L_a_JI ,___» (j_>j.M J>»- 4 niji^ IL 4ju2jjl 4jJi_3jJI l_iLLjJI 

* * _ ^ 

___■ I JUjj} Ljj-j. (j_u f»J (j-jJ-M (jl ^___il La (jLc. jjji i_, i.l. I II _Li_JI 4^>.ljja ___■ _,**'j"i c *'"ll 4ju>-1jJ 

* * * " 

(jl — £jJ_JL L"_».*"s" — i fiMi"^l jt_i .(jn o i*!i tl Jj->- JJJU (jr-H * JuJ— J1 l__>Ij_JI J_~1 Jj ijjSJI j^j-» 

l_Jj_«— <) _)"'*-' ">Jl>-1j *-*[ (__i» La . L_ajl . Ljj_«— <> jlj i_ JUJuC j»J->— (j-* J->-lj ***"[ __* La _)ii<i ilill 

. L_ajl ij-J-J' Cj^— - i3 .' *'.' ^''-^Ij"l1 _____!! I juk _)L_ I _[ 1 «j ** jCA'i j»jjjl _)-— ) L-J .3 JUJuC 

tjjw -[jj» L» Laj_x. (jL__)*l _>[ «LLaj ___ ( Charles Darwin) _ljjjI_ jJjLi*; Jl_ 

Llajj (_-->• —jJl jLo <_jjj_>. _-Aj " ■ ■ ■■ *'*1 -!■■■!■ ■■ ■ IjjiLja LLLjjl L$J __jjjjj ijljj— >JI 4_J 4.4 j-a 
">jjji—_> Jj i <■>!__ 4_L_>[ (jjj__j_l (jj_JI . I _ i"i J— — ' . *> , I t"i 1 1 _jL_jJI (__uL-_i Jjl>- £j-"_Jja I JU- 

(j^a l jjg (j I (Watson) (jj^Jaljj (Crick) _Lj_' jU_l jl_>£___I L»j_x. *>j___l <Ol_-__i[ 

• " * 

i_)j-Jl 4jLp ^yJSj .4^LsJI 4jLj j jl iij-iiursll l*jLLl>- _yC MJ^ *"**[ 1 *i !"•»■.' "ii* ^jjjiLu^I LuLL>- 
(jiaj"i"l l_iSj£ (_--C LLa I Juj j«J LaJJ j ni Jl i>L>. (jl LoJbJ iCjI aj«i«"ll B (j^a (jjji-l (jjj-L LjL^>.jj 
L_il ij->- (*^jjJ (j-uJ j i*ii jll (jl I iiiiVi'*'l Ijoi-lj .j->-l l-iSjS" (j-Lc JJ>.Jja «L>. JJU-vo (jja i_j<:L>. Jj 
lijui-T i_Jj->-I oLlj-o- i_jLL>- (jjo J5l p fl"'1 'J*^ JJuC (jl 4 iijii-»i1l Jj i \ £ « "jjj Li_i <_-_!! Sjj-JL 
,L_ajl 'ji ■--•11 I JlA (jj-jii"a 1 i i ii 1 LijJ ..Ul U /tl ^j^o J^l (___>J 
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i j1ill\ Jr>61 l 

«"■ j->- _) — "*■ 1 1 Jj_j __! 1 '_. . .>J j_J . I '< . ..A il ^_H I *"j t*> ' 1 L jl>_i Jj-4J i"il i »'ll e ,j_>(j-a (J_ 

1 i*~~ <*i L"__-Jj i Jj-— Jl 4j-->L>- tjl J— _ J o f "ij jl jL__"_M lt-c Lajj < . — 11 (j-a (jL_ .j-i-l 4 iij ii"»- (j-a 

l«J .S jj.l-kJI _ j_ il _)}!_- (j-a IjJjJI I i1i<->j"i (^pjl ,«Jl__J 3 jjjl>JI LjjjJ_j £-a < (ij^"ll ^j-a »iU n 
Luj — <_ijl>- (jl — (_>i>jVI £j—- "L_" j <_iLi__' ^aL-u-l <j[ . _j>-L_- _jL_L___' , _'I o ___■ (j_a _;'l _>__ 

(__ _JJ jj < f'l^" (j_— 1__- J J ' ' (j-*_l < J ___JI I Jl_> (— — _," J * J - (j^Llj <4-_%-__- 4j1_C 4-a J_o jJlu 
Lu ljy_<- I <\ij' a i (SETI) (j_>jVI ^jL>- SL_>- (j_ __*_JI £jj__« J Lua JjJuJl <<^_ •J.lj*' JJ- 
_,__ i_9jL»il ojjt _£ (jl . Jj4_«JI i> ju» '^JL— iJ <La,)V"<nil,l j-JiC 4jjjjj i 1 1 jjljjjL LLcj-jjJ _, ri*v I 
Lojj .4jJjVI '"ilal . a .."XVIj i-il ,*:,al '<! Ij _jVj_feil (j-a jjj— j-J— LijJI l_cL>- _;jj_jJI (_j__>Jl _j" ■ .. * 

.|»ljjjl _J__ Sjj_vj-a oj_) _jLs>Ll1I _>— Jj i4j_jjLsIjj _jL_L___VI _;j j i___L_ 

__, <<i «)■*-,! I (jl ,_l_ Jjlj _jLa"M-C 4jjj L'u5> <i\ '(jjj ni«Hj _;_ , L>J1 (jj-Jl 4jI_Ij _p— o^'j 
l_JJj_» <_jj__ (_|^ lj__ (j^jjj LujJ i , Ij, l|j"lL I i"ij'lL__l j 1 iVi i ii .J—J <<ij««"n Ljj <"i "l 4 I l ii U 4Lui 
__Aj i(_jjj_>JI *j-_J Sj__i.« <_)L_jjLLs (_?j_(Jj_i JL Ll Jj JuJ .(__UJJ(_L_C L-kj_*j_v. jl__l (_Lc 4 <ij ic 
(j_ Sjljc j ilijll (jJBJ Lijl J^_ 4^>-ljj iS jjl <<ljii-"ill Lal ._j5LIoyi (_-~c. J-f5tJ (_-J-i3 V — jLiijLua 

" # 

.cjWI (_l_ (_Lijjj J-vj_j I j_jU'i (_i)l L_jl j ~-l>-jJj X" II i_il_>JLt-iiJJ _)—''* 4-ii_j t _jVI 

Lo- >(Jja__L jj »"".,■ 4 j"it"II 4j>-jJj-__II 1 *'" j ' ■ (jl (Jj— j ^J-— >jll (— L- 1 1 jijt"1l (jja (Jjis «L-__Vj 

1 *i" 1 1 1 ^ I* L— wjjj___j L_aL_>-l L_-.jJj-__ f^o>j-4j_ f*^" i . ..j i a___UI cLlu ^fLx__jj_>jl (JlM-i- L4L4J (_L)iJL>- 

. L-X^_U__3^J -* J * J *' ■ -"•»"■ ^ 1 

* * ^ * 

*L(i____jVIj (JLuj La jSt ^jl jJb (j_UX- j^t-i ( _ 7 _uL_-uVI (±jjJL>JI ^^jj^^JI pLo-^I ^in ^L_LLt-a (j[ 
4jjUI ,_____=: t_t*jJL_>Jl pl_p-VI ^_1_C j£j jjj .4j__jj_^>JI oM-il £■___ jJb ■ j ^-^1 l_JJ_> Lxj t 4_i->Ji 

4 nl"V -> (j- 4 j-l L_i_aj) (J_C.L_uj Cj _jj>Ij_l j-U j_*jj'_j.4_jL__JI (materialism) 
.4ol_il _jl j-u-JIj 3jl j_-jl 4-wjj cj| j^sb (j_ 4_>._Jl (randomization) 4j__,__ 

/)j__ Jj -L>-jj *_'j i3_LU lt-c («jI_ j j-* (J—c. Jl>.jj "-j i3lj>. Sj_ JL»-jj *_j i SLo. jj_u_^ J->-j_ M_ 

' nlm (j-a LjjJ—j UoL—uJlj Ljjl Sj_J9 <>L>_ (J1—-JI j_> I n i~i a tcLal*JI _rt-i Jj->- jL_3 (_p^J _o_ljil 

4_J_j'_ , l jjJ_! i Sj_i jl 1_jLx>J (_Lij->Jl (_y«L_i'_ , l _;l — (jj, i ii"nU (jjj-* (j_» _;! j— ■ ._Jj___« 

|«J_j 4jj'_' J-u__llj 4jjL_jSJIj 4jjIjjJIj 4j_IjjJI L_L_,L__j Lujo jl_ ijlja-o^j- - -j->-jljj ■*! 
_,__J <_1_L_ cJl jLa .<_ljL__U _-jjJ 4_>-L>UJ 1 4-%-j___3 j-Ji- <_>Lj_bj_ (_Lc I j i i a (jj£Lu_ —jLjjLjJI 
4j__j <_1LL_ (jj_l<_ 4jl 4j_I _Lu V L4-4J < l^jlf JjuJI _, < 1 i j 4-c-JI 4-J_jVL 4_ia_ll J-u_il <i"ill 
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oJLlo-oJI ajjjj\jgjJJ-oAJI 

l__i tL*--! jcic (_lc. ,jij__j Ljuj int,l (jJjL-jJI jl Jl_jJ1 jl Jus __lc 4jj__> _jl j__jj _J_)*>— _-l 

<_jL__*LjJ1 ,__]_. (computation) ■ /: ...~-.ti u ^. 3 A.i.<r ji ^Lj^l (___(__]! l_^l_^___j_. 
1 '■ • t Lijl jj-j 1 1 — j— ■ ^ (__vL__l I a 1 1 1 _."■ • •■■• ,(_JL>Jl 1 *■ . j « t Jjol£ j -r.i» <_*J 1 1 a (jjSu ,jj (jSJj 

jjli_ u __>.j_j_( (j"j1 I Jl&j ij__i V 4jjIjj-ijJ1 4jjjjj>J1 _J*>_-L--J1 (j_a ujLjjJjJJ l_)LjjJjj "tL"_ (_£jj_ 

^jj^j^l 5jl.jl>JI cjjUUI ■_aVT JM>. oj^b * SjS-^ Jj (ether) l juii j'l (phlogiston) 

<.L_-*_'I <*lC(j-« 4__u (j__-ii_ — -J— - /*4_3jj_<i j-JU____ — __u_> 4_uu___ (j-Ljl ^J___4 Jlo JloJ 

5 jjejJ.1 l_jL*_jJI (j-ujjj Lijlj i JUajj (j"jl (j-«j j-Lo .(j*j?l VI LiJJ j 4 ."*--■ *)-a (jJa Ij^Jjj <«Jj 'er^j-**-' 

J-Aj 4j_»_jJjjjJI _jLs_->*-'I (_j_ 4— uiljjl jjj-iJI JljJLui (j__ij-*--i Ji->_J (^y-L-ojJI (jjjj-djjjjl 4_<iL_ (-— - 

4t---.,.. l _-MI *u£.ju>JI L*>L>JI iliLtji ^jjjLlj 4_u_iL^j4j_i}L>.i oljl___-l (_lc(_ y -LJ.I <>jlj_. ( jl_j 
Sjj» jj>»I _j i jjjui _JL_jl 4JL_ ___ LjtLuijj LjjjJj _jj_ Sjji j_>J (j£j <«J » j__ _,i _J__ V .*Laj_L>Jl 

.4-JjL>JI 4jj__jLll (-jjL>. *>_> __1c (j-JJujil Jj_ (jjs 4jJul__ll L-ijln-rll Ijjt j» I L^jJs ijjlui 

-UjjJI 4___> _ 1 (jLuo • 1" *■■» u 1 ■■ *■_■*■<* I j ■---» iCjIjJ^LLLI _).« jjjJLl <-J LL. (jj*Cj < ■■ 4jl j__J,I _)_j 

4 i_iij a Lg_i__-jj I jj^ j fc.ij ... _.*H 4-lj-jJj 1*%" 1 1 oL_>_>__'l (jLuo L_u_j t(j_l jL>Jl Jjk iLjIjj 

1 J* -_-H * -■ _■ ^JJJ (__rlll 4j_.L_u-JI '*■! '1 1 — _l l^—i 0 __i* 4j— __ij l(jL__*>— ' 

L.Ljj]_ ,__ll (^j^JI ( ;L*-_'I (__-) 4__L>JI 4jljl-r"1l L-jljjS?! Jjjj**J JjuJLi Ljljb Jl5J 

^Jji Lujjjj (jJjJL) LjljLi ijaJJI I juk ( _ y lj-.J **j-- 1 ujljjl (jjl 4jji-Ll,1 4j-ui (jrt iiki-^11 jljua ^Jj-. 

.(_yjjiLuiV1 l^t^^- (jj- . .| * (^ylj-. — (j^>>1 4_r»-jj 4jjj1uJI 5L_oJl I j . -.^ ■ *>L_L>JI ju4 Jj-LajJI 

oJL-T ^jjJI .4 iii. I ijjll jcic (_yj3 JjJ>u <-*-)JL>- i4jjL!iJI 4o1LjJI <_ )jj>jl Juju i4j-_ i (jj nm*- j-L« 

.^Ljj-Jl ^ylc ^SLa Jl--a (jjl. l*Jj__ Luj__ 1950 ^-.(jj- Uju (jSJj **< j ■ _ *» 4_ujL<_- _il j Jj_ 

dLi_w_1 |<__*.(_i_. l_uL_'_l_t J - L^JJ- *_>_ SjJtl ojukj i JUJL>- (j>* 4 iii.I i^ll Jj_u_jLjI JL) (j*_l Ji^__)J 
f _ijjl j ."■■*- - (___ . I _.i« I J— — >J *LH*jjj__!l 4j_Sj_iJ,I 1 fl"j ■ (__-__bj (jj Lgjl _jj 'JOJ- JS——J 

Jj Vill I ju. _j _«*>_-. ^jl i4J Ijjj-o J-4--I _r_JI i L>.jJj___JJ _)ii"ij i,ijjj_L_iL«i .1^141 (_-cl i i>-il1 
L-^JJ i(jj_-J-Jl l_— il_ j ^j *' ■ — " (___ 1 (j * ■.'■ L_> 4_j_*J _ jlj_>_- *UljLi LLa— jl_! •(=-jj (J-> 

L__j^_u__ ^uj 4jl (jl_ (_<*J _jLJIjjja (_J^ — _alj_JI ■ "«ji.— .*■ I jj « j-Jji-> *lj_-j l_iIju_scj- L^j—Lo 

(j_u>L_ i^ju* (___ L__j_* ol .-tjj.-i^.i (robot) -jIjjjjj --__y _j La - ij-*. J___ (___ (splice) 

5jj>_ui (>jj (jja *_ J_l 4JL4LII (__3 (j5> <i*- i*..j-r ) i4_u>Jl _ - _j| jj-». (__J (JjL-JI (^S-atlll jj- LsLc 
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uUJI iJjclclII 

L__> ^jjJI cj\j j"VU J.j— " .* 1 ia*°i jl_J . Ljj.1 j __JjL__JI 4__.ljj _j-a ~ ^ _ *"* ^jjLL- ^ » . ^-."j I j._U".~ ^ 

(j-« CjLjjjj ^j a "r"i 1 Cj I j i"i V a ___J| 4j jVj__JI CjLjjJjJIj _jj_CijJ_L__JI CjLaLaj ^.LA>j ,___-) I _) <-, iV*iiii'i 

cj^Liul^ L^l l iT-"i<.ilj 4_il____JI L^UJI 4__1jjj Ljjl ."LpJI L^GJlj jyj-Ulj (jj^jljrnll 

r I ■ I i .*.' < 'j-' I _:_ a ^jj ^jjjl 4_i_l_--j_JI CjL__.I j-rtll 4 a, l~io,*> ■ ->--._,.. .Ml 3j\^>-VI ->___- ,____) 4 j^jiLSLij» 
J .'" — (__,__■ nl» II _j **>».' ' ^ *_*" JuSj .-_9_-_ll 4jj___jJI .,.-»- \l I -Lcljjjl _j^L_i j_*_j (__-""- 4_lc.I_L^> 

__,__- J '*-*-l i*i*r j -_iL£j_-e-a tLij _j__ ijcitjj cjWI J__>- i3j-L- _jj__uj_u (jjjJI __^LL___JI «l_>jjl 

(__JL"JLj __*j itl j->j_L_>Jl ,__,__, _U_3_jjj'_fl 0__>_vl_-JI 4j-j_i-a 1 j *«*? ■<_■ J_«lj_i ^lj-ii-l (j-S Ijt J-lJ .L-4jjJI 
4j^j'iI_-jI1 -L«___jVI p ■ "-"' L_-Jl_> (j-JI __9j__JI __)*--- .' L-J^-w J-SJ .__)__>1j_a">L) -U-L-jJI _-jLl--i'- , Li j i'l"ll 
I i i*C aj i^ijtt i ij____JJ ^yiL-jJI ___£j_>jl p^-r"ll ,j_iL__J l-9j__, (__J_ j-ijjji^ll 3 -Lcl maj (<i j a i_-i"ll 
~ «L--CVI jj__vLjl j»___-JJ • j-ll (___-) __>_slj-aL (j 1 ' I ■ --> * I * **J."^"* 4-t-ll iin *l j_»-l ^iin -U__J_iJI _____ 

.__ jjJI ,L_1I ^ 4^u,jjJl cjLiLijJI _^L____;v (algorithm) oL^jjlj.». .jjmiij IjjLS _>_.:__ I 

4 jj • — -H Cjl___.l j->JI t Ij_>._ pL-jl 4-o>jj__II j_j_9jZ_J 4 . .-» . .-» — ". - 4j_jj 4_o___jI «L-ju L_JL_- ~ 3jjl_JI 

..** . ..j .*— ". 1 . .. 1 _■ I j ^ A , L— . .. , 1 i4—_yJL_J_JI j— >__—__! ^ ' ^ — —■ A __)_!_> _J 4^jL__—— ' ** — ' (__ll___b_J 

.(JL.JI „u_ii js;.^ jj .i^jjjjsiii 

4_^jJj_i_C_JI 3 j_£>.^L) I ' «I Jj__j *_jj_i__j (_-___ 0JjJ---J,1 CjIjj ."H d_L_b JLl>.I (_-Jj1 Jjulj 

-_jL_u_iI p__>j_aL__. (jli. ciL__jL»JLl ->____ ^^i) Jj1j"_fl (jA_JjL__II (j[ jjC^i . ..ilj jV<L_JI (j-a 2 « '■ . 1 1 

JjjJo i____j j_La l__L__jj J__J . 4_La (jjjLu _____> j_a jl 4jL___ (__h-_j_J->j (jjJjL-tJ l_jjl_i j [ i 4jj_- 4j^j ijK[ 

f L___u_.VI J_>_)(jVI (j--J_$ .4_^Li-___JI i_jiJ__J| Ijj-wtj-aj i-__^Ll___JI 'Nl-»aVlj, .Ull ^j^,'"-'! -U 'i "___ II 
(j-0 (jjjLu Ijj-S" (j-«--> L-.WI Cjlj-ii-C (j_ . I_ll"n a 1_L__, j _. . ^." I , Ijiit" j_i->VI 4_lj__-__JI 4_^Li____JI 

^^rJ—————— «uLa-T jj cjLaUaj -___* j_aj_ l( j jVl 4_-£____ ,__-_) 4_a_il J 3 j^>-1 J«__J C_-_ jj ^«Miill AU (jl JL-j- 

f Vjj_t- ^a-LdJJ 4 „jl ...II j iVI ,____) JJjjJI 1 _J_-b i>l_>-i 1 . -I (j_>VI 4__3_3_- ^^i) (j*___a (jL-La ^ " * 1 U J * 

.4jjjj__5jyi jjljjjl JjjJo _j-l 4j-U...H 4j ..^..11 LjUtlJ julLll <J JM-i. _j-a _____» L-t-_liS'l 

. -LiJojJI 4j i ii-n 11 j-iljjjlj (jj^jl iii II (j-a 4 lijljJ J^Ls- (j-a 1 1.1.1 .1 ■__i jii-il J^ mijj 

jL_t__. 4__.1jj ,____) ^-1 -i- i II _l__e (j1^l_)"iiiU Jjl (jjj^j.- 4_iS-i__JL ___«*' jj o ioj _j_jl____J.I (j[ 
4_3-3j -i_Li-- ^,.-. 1j-j-al-> 4-llj jJ jLSLai ^yic Jxju ,«JL-JI Jjj>- Jj_S <_JLi_- ,4-Jlmill <> jj. Jlaj ^ j----J 

,____) 3 Jj_VjJl,l ' 'I ■-«>-* VI » 3j_iL_a 3jJ____JI J___>Li__ J_L__3JJ (_-__- J-0--J l(jL_-jV1 4 J^ J ■*• (___-) (jj^jl l II 

rajj-tjjjjl. nl-».^^! ^jyi -bjjjl <__J___a jLLL- <__J1_ L-LLl.^ ji Lj-LLui L^jL-ujl jj .i< y \.\\ 
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diijioJI cujjj ycpaiaAJI 

jj ln i n 1 1 ejjb 4j_j_' (_t"->-J i__>J-U 3 j j . **■ -jcjjj^ 3j__j_»-l ^IjLSejj-iL l-jjI -r*ill (j-a 4ImiImi «-ljJ>-[ 
j mi i"i j«J <Ljl (jja (4_-jJI _-ic .-,__._)-_ jj£i I J-i-« 4u_-j__JL ___jjj\_a 3 j^>-l (jjl-JeJ (_---> J_a O Mj LujJ 

Sj^-.^L ijjLSua 4__jjjJ.I "UjoajJI <j j->-VI -_L>_i Luii i .. .-Vlj ,__LI i Jj>- (jVI __-i>- -_-">L\j <_-l 

* 

4_9__3j Ijjj*-S (j_J "i-uiijjl .-.Mj.-y.ll t__."_V*l -___J __!l 4_-._-__l IjJoj !_) jVI -jl9j_> ___* "icjjjjj 

.__-J__JI ^*>__J1 J-U <_-ic J_L_J .-iM^.-j' "Uj__J Jj_-_« ■"■ ■J l L^jS? <,1J_____II L*>L>Jlj _jj<jl...tl 

j mm i" i nj t j Mi" i* i ii 4j<. i miIL «Lcjjjil 3j^j>-VI (jL jI_____'I __![ jcj_ <4jjj.j LLujjI _dl___ (jSJj 

j> . 

.(j j*_ I "L*_>j_> (___* £j jj ___JI 3 j\jJj>-VI Jla j-a"_ I AjIjjU (-_- 

i_-jJ__JI JjjuJI <__lc_' f44_jL__l J___j (jJ jJI ^ycLjJl J1__JL _J_uL___U <j_--u /,VI iU-.m,, 
Ojj_»-I (jjJjO i(jniii" jl_>- _-J_ (jj^l__»_JJ i r<V.g iii ii i"i <___. rQ'**-r*ill jl r«J__JI (jj « jt-w ,,!_ "_j i jj.1 _Jl>-J 
4_4>.ljJI _>_jl__ -r » i n") ,j j<ii"ll Jjl*c_u jJJJ j n<ll 3 J L. 4_L>-jp jj. I ____. 4_u___u_ 3j\£>.l 4x.1jj 4_lL«__ ^gJ 
r-gKoj-i .Aaic Sjt-jinll _)_— ju 4__uJ_4jO (__JIjJLj i(__>.jL>Jl rvJL_JI j_/3 __ Jl>. _)j* J__»IjjJL 4jijjll 
j_alj_'l 4jL__ r* g << < t JLg-jJl (j___-JJj) 'JJJJ j-,*Cll oL_iL_i (__lc -_u_jj (jjJujj Ls jl j" -_l J_l"_ , 1 (__lc 
^Cj-JlcLluj oLjjjj ___S !<■< Vill ojL-ejJI _>-_jli <___. Ijr I U" ml J_3j . ____jjj__>___vj V I Juj-Jlj JjL_-jJ|j) 

(J__JU I j«"i Llll JLl (_--JI ""'I J *'""tl (j-~ Jj-LII I JL* (jl (_>_-J___) (jl I ITJ .4_L-J^jJl 3l_L>Jl JLacI » I jl (_--C 

JL--J3 (j___%_jj_ij) i L-jl ina (___* __■*->-"■■■ iOL L__>jVI 0ju_ J!_« ' 'I ~- ■ — *^ <Lu_iL__*_'l <Ljj___jJI 4_al^-UI 

.<___)jJI JJJ-4J L_)JJJ)J-" jl J jj-uij) 0 j^J»-"^^ JjL_ujJI 0_L_> 

(j_- (jjjLu _j_o j>I iu->-l J>.Ij j"_j)_>j) (jj_Lji__ oL_L_j ^jjJ SjuJlc _"j_>-I <_jjL>_i i_JLi_> 

CjLL__>[ ^gjjj (j_aj) i4_tcLajJI 4"*s i.ilL __f ■! ■ 1 1 Ci^L-i. l-ujJu 3 jj__*.l _j_a L_Lj 4ja__ O *M < mi a 
(jj ■ ■■ '^jl ■ e-ljj _>* ■! ■ — tl (Jjj -j II L-jljLiyi 4_l>-jj 3jLcV .UU^. ^^Jl (__;j__L_JI jj_u_JI ____ 
^ycLjJI JImiII ^---.jju 4j__L>JI l_Ujj (_jjL-e_JI 0_u- CJjl ,4^L__Jll ^j-slj-a^lj (jiLcjJI JImiII 

.LLjJ 

_ , ,,l , ,,-_ll ^jJoLL-i . ■'jj < -" 4_ul_Co[ (jL-u Jj-I jjjj (_-Jl 

.4_uL__jl (JjJaJ 4j_l-L_ji_'VI Olf.lj_4.VI 0_L4> Ji_« ^l '■.*" ■■! (_-_* I '■'■■■ 1 JjJ-3 L__9 J (_____J3 J-_5 

1-La-jJj) i*>*i » ' -»* ■ ■■ ' ■ ■■ j| i ,___)___ Jj->u Oi >~rj mi 1 4 I i ii U 4_L__ (jjj nnll __J1_ j mi«|I _J J_a _-icj 
LtJJJ .(«JLlII l_L4 <___. <*_i_j <i*_) 1 i X <i j Lo (jl i uf"l i-Lal mi-»-I ___. j^j-Jlj (jj-»jliiillj OjjJjJI 
_JJl--I (___. 4j> iniiijll _5ji> 4ju_i"_ , I jl t lj_»_»JI ('i-sl 4j__l/*iU (_y_L__>- jl^>- l-uSjj (jljmll juC jj-aJ 
j-JlC (jj ^ojCjJI (__-lC ' jJ.1 __J3 3j_iL_a 4 jCI , ,.V ojjjjl 4ixoJ i~ij I <J-~- I i '<*** <1J jl .<<>^j*<j<* 

. I ^ ' *~J ."■■ ■■'■■■■ (__jJl L__JjJl Cj-_U- _jjC~. . .. ' -j< (j*-*! __J_>- _i__.jt__4 

150 



.-il '. . .,— i __jj"'-- ' _____ 1 1 1 _i 1 1 ii i(jjjjjl I juk _jja (__,JjVI 4____ _)Jj i*iif*j _j__l»_>JI _)_VL>j i j_jj_j_c 
(_____ 4jjIjjJI 4 ■ •■ ' *'__tl -I i "»"... .1 «^. .".j . .. . 4 j i -ij tl 3j_i_J| -JlA (J_iL__j .4-l>jJjjj 4jljj--> j 4_^j| 

c _ 

4 <- I *' . - ___, *> i-» j^ ! LjJL-. LjJIl-IjJ iJjstLl _jj jJJI (_yjl_Jlj (_,___ IjjJI (__JL_*J.I j-lC. ^j-i-l _-.VL___.-i 

i3jjl-_jII ___L__JI jjL_____j .-iiLjLLjJlj <jjj-l_JI 3jLc_j i_£j_>.VI jljilj ___>jI__1JI _rLj_j lUiiill 

I ' »""«_. -__ . L__ul . (jj^ ' ■ .. <2025 4_Lu_ _)jl_tjj .<____3jJ,I lj__> _______ L^i-OcJ ' _ ' « ■ --» _' l>j_>-I Llil njjlyij 

I _____ (jj--J (jJ ■ 1 *' -I . I ___J<* 4 ",". i 4j-_jtj .C". tl r-il .j,..-."!! _>JL__ (Jj-4 (JJJJOjJ (__-____ 4_3E-__>lj 3j____LLU 

."> jl-L__L- -iiljkLjol (___a 3 "■ _. U 1 1 l_pl j Lx>.jJj idll j j»ji«Jl ^ljj (jj_Lj__i 4jV t-____-_i jli-a _jjs1j-Jl 

(___. _Lu___l_J| LjLiJl JJ-C ajLj I *' .-'''^i 3j__jII -Us-jJjjjJI lIiI ijin-rlll (j---_J j \" i ii*i L<_JJ 
4j__L___I ."iI " iU *___<_>j ' 1 i «; ^ .(jl jj_>J1 (j-ic (Jj_-JL -_oj_i__j (*"' ' l_jjL__J| _j_fl> £jj jj_j <£t_ll 3j-i__3 
(jl jj_>jL -ujL-u- _>jL_T j _j ■ j i_>jj__u c Llj! _______ _ . I -r a _-_-j (_-_* jj->Jl £_<- (___. 4_j_l_____J1 L jLiJl _jj- 

J.4J _-_- p^— " (_-jJI 4jjj-«j^JI l-jLjIjjJJ I 1 1 _ ^ (j-_--*-i _>__aj .4j-_L___VI 4___l___J| _>Jl_A (J_l4 (3__J r«J l-jJI 

"-jj.--.-tl L_>L>Jl _j-- 4xj_»__-j. -__L_.[ ,____. 3jj__L!l < f M~ -i "i 1 *'l«t .atj^Uil f Liiil (___. (_<;j__ljJI j«iJ.1 
LsjlLc L^j «M<i""t __£> ____Jl _j_.ljJl __iljj__ ijt"iin'ij iL_jl_>j Lgj" i ii _ (jj_L__j <~. j— - > <_«JLjJI _«iJ,I ___Jl 

'"'Ijl i<* jjj____) Jj->- <i-Cj--J>1 (j_______jl j - 1 U-.yi (j~-.j _J_l_s (j_J--J (jl -t-»-jJ,l (j-aj . Li-- ji L_S 

.•_______- j__j (_-___ (jlj p ' **" ■ ■■ Lx>-jJj K"ill (jl (j_- _ru_j (_-_-_ f_j_> (j^-lj "*-l_> _j-< i n*T-"i11 

4_l>-jJj_ljJI L-jljj-oJl (j-o Ij-j-j-i IjJ-c 1 ' 1 1" i '' ■ " -_jjj .*:■« Ilj (__;j|_>JI (jjJUI ' . ^-" . * (JjI-tjj 

-j_-ljJlj icj-uJI (jL__j _-iljji"1l J_u- __Uj (___* IgTia '(-JjJl LjJLj-». I^intj J-l-J. (_--J1 a-UJ-s-JI 

Jj| lji__c _jJ jJl _-> nii I i^ ill 4 i iii ilL -LjJ Lji- l_j Jb ____JI J Iju- Lj-ajJ (_--" jJJj--»_J I 3 j-_-*-l J->J--J 

(j-a (j*- "" ' . " <2050 _____ (Jjlsej 4jl ___J_>j_l_j (jl Vjii« a j-Ujj . 1950 4_L_j 4.j n-*j jjj_l±___ S j-__*-l 

* _ 

4jjLj\j-_JI 4_____i ____>_>. (j-o _UJl_JI L__jI _>SJj <(J-«->Jl J-lC _ji_i_>JI ^JJ ' U *iA _j_ljj jLui-lj) _J_-__jJI 
<>JJ J_J_l_~1 (j-__- -JJ-_JI (jl <___J_> Ljjlj JL_J .j-l__J ' U , ,, il 4 tl , ,, „ (__J-J) < L_3jl 4jj__l-___J I J 4jl*i.tl j 

(jl Lj-lSL-uj ' "'_) Hj (j____JI (j-a _____ (___* <_jLVI ___J_ jj_> jJl 4 j , (____) La1j_5_jl ' " , j j "■ 4 tj__ .,._> (j-___>JI 

4jj_>j__]1 _____ 4___,jJI _i_-_- (___* L^j j_ii"1l (j__-<u V 4_Lj__c jl_1 3__j__-JI ,"ilj i *jtl />'i_;t (jjSL; (jl _«_ajjj 

.(-JL-J1 _____ 4jM<.,,tl 
_ * _ 

4-L__lj->JI ,"'1 jt - .11 ."'j ,',". il _____ ._J_-_jL 3jj->-J-4 ^___L>-I JJjj" (j-O . L_3jl . (j^ l"l I I II 

_J_M-_- (j-o i(J-_11 _Jjj .-. _-_c) 4jjj-_JI ^jMj^jCtl j jj«".tl ,"il jl -.--j i|_lL_u->VI (Jji.i»"1 _jj_>ij (__jJI 

4___j (j-L__jj_4___ (J_VL_>- _L-3jJJJ ' 4 j .'—1 t I 4___j (j Jj "■ « 1 1 (_j-3 L-JJJ-J! (_-__ (|_>L____JJ ^J_J_1_Jj_Pj_l!I pl '-»"...l 
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oJLlo^oJI oJjjj ygjJLLoAJI 

-IjJJ-JJ ^Cl±lu .(-jljjJI Jj-UjJI J*>L>. (j-a 4jj_£uJI ^tl m-w.M __j. -uj j_>- CjIjjju ' j *■*■ (jl ->JjJI (j-a 
.3L_«JI ujjLiiI (jh iiit* i ^"i^j in L^JLa juJ-Lll (j-Llj i j_4-Jl -Jl__>y . Jlj^Ij JSu . __>_>LjU-_]l (jjs JjJuJI 

.j-JjJI I jl j ir" i V 4__jjJ__j 4jj__uJI luLujJuJI jl J>j___uJ 

' -** 

I '"j " ___i i^~. ...I . L_ajl . ^*._. . .. |4^il>JI ___. (_jlj_ujij tljj>-| 4_>-LV CjjjIo __jJI _jjJ__JI 

'*»"- .l J _V_>. (jya J j *j" i ii tl (___-4_JL>Jl LjjLtLiiO(jv« j-uS-ll j-jJ__j ^"j ■ - La£ ^j**! II 2 _.*.—*. II 

» 

l__j n, i i ii ,_. jjl u-aiijJI f-_->-_JI 4lt*\- ijao 4_ujj_>. <-_L>Jlj_- j-ojj (_-JI LuljJ -Jju-U CjLIjLSJI 
J__>Ij_i _>J_>-J <_-J-- -_>L__>JI jjji (j~. <i" i i ii LilaJj I *-il ^^jj jljJLl •_,» I '< "I ■■■->-l 4jI HiTiiiij i4_il__ 

.jr-jl jJLL oLjLL-j Ajjjj _. jJI -_L>. jJI l__jjj_>j LiiajjJo _-u Ll___ (j*_'l J_____j _$_> i L_Jj___ __Js 

L-jjJaj (___) j_uji_ i__Jls_j__ i Julll Ljjj-Kj ___J j j*vri"ill ,__J_ j_Sl_"_'I 0_u_ J_>U_ Ljj_3J_ 1 n I"/ a (jSJj 

■ * * * 

.4jJ_l_U__ Jt 4_)J_*__!l 4_l__j! (j^S f j-T^ I * , ..^ iV j b» *ll I 1 . t i -j . ■ ^Tj *■ i ^j-. *' — *> I *■...'■ iV 

-Jj__i*_'l (j_a I fi ■" **■ -_cj.a---U . LojIj . LL^_vlj___i i(_- iiiill j __«_LtJl JajJI jlj_a_u_il -_«j 

-LjjI l_a l*ij i*ii Jt-rj _$ jJl Laj *1 LLui^ Ls l^j i*n Jt -cJ __ jjl La *>La- (jj-O _)l _,ita La .4-rr jJLI 

(j-- J__ j-_uL_jyi (___. I _ i • *■ ■ _)l (j-s-u _-jJI '*'lj j»"il Lsj j (jjL-JI (jL-uyi jj. (j-aj < (jL-u^ 
Jjjjoj -^j-iuJI sLpJL ' .<-.*""'■ (jl _-__*• 3jL>-^' (j-a J__j S-uj__uJI 3L_sJI ___) ■ > .<-\l*ll J">L>._'I 

J <bj mi ill j 31 j-*itl jjjl « a^. *^_. . .. _j j~- .^»"11 j *-J 1 " (j a J '** 'J* a 4 j-rj-r i^-i" 
SL^-diej jl L&j_3 i___.M-uj-j _--JI 3L_>JI JKj-jI eL>Z Jj___' joJLaJI lgU~-"jni (__lll <LJjj-_-.I Lsj 

^ 

-_i_/jl (jLL-j ,____ (j I »" • ■■ Jj " ■■■■—** ijjjl "< "' ■ ■■-- "LaJjJI jjljjjl ___> 4_j--i'_ , l ejjt ~-j-__j(jJ 

.iL.L_J| __, j_>Jlj -jL-j*_M __JI o_SLLUa_1 ,ut"ill <__jj_-_lll (j_« U Ju 1 1_-_- J_> l^.l-ri>-ijiiij i-^-"i-rll 

4_i__ <jl ji ina -sJI ___5 L-bjJ4__ S_)l Ju (___3 "t_-_Jj_- j_i_: ojl_i (___]! l-JJj — 4-«jJ__JI LuLojatj _)[ 

CjI oj i) t"ll I ( i*C o"i i ii 1 4 1 i n U 4_L__ (j___x->jl J jL>-j ._jj_LJI ___- I i t «IjJL \ t n£°i _»J-- J_-*J («J 4 j i ~->Lll 

■ t LJ.*)/! j»L__jj 3L-cJJ _r* j .'^ ■ " _ru_lj_«_' Ljjj (j» jj_*__j Lul .<Ol _ -__jJ.I I _— * j jj *■" (j_a 3 jj_i_>JI 

4jj h i ) _"j->-l 3j_« (jj, vj"i < I iniii il _u_L__j (jj . cL_-*_'l ^.LLajj al j-rll (jr->Jl_--J (j_-L_.L_) -r j i i-i i I 
jIj_-'L_ iO_L-i jj____II 4jL.-, ___5 4_-_Jj___> _.j---J 4->jL1_U jLi. (j*.*! iMllo ini .-jjjjjljjl JjU"ill 

_ * t 

4_>Jj__LI _3 _i-"_f L_i "LjLjLa Jl AUVI . ,«l J__a _g JJ-UI jL_____j*_'l •_« Ljjl j_oLi-_ jJLjjj-iJ ._.j-_-j £j-i->J 

(jl li \\ ^-_V Ljjl Ls I j_ Jyj_i ^jjej L^jU i__u__ie_JI j Ll_3j_-__ __Jl -I ."iVI __J|_ ~-l"i-rini .LLaLsl 

(__JI _>_.J_'I "TjLi. 3L>- (j__ (*.-- ill l_jL__Jjj-_js _L>-I Jjjj (jj« jL_i L-_L-_-_rl J_»-« La Lsjj IjjjSu 
* - * 

. Ljj j_-_AJ jJ-l -__J-« (___- i'v n i" 
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uUJIyJnoll 



^jk. jliu.lj ^LiusJl f.\£jj\ Jajus jjju» :(Rodney Brooks) ^ySjj^ 

4fjj_iiJ (^yiaJI jjjjlj (jnl-r a (jjjjjjj i LjjwjJj iCil I gj i"m nijjljLjiLa , o^ll 

tjjajJl CjLcI ii^^^iriJj jJ JL.1 Cjl joLSj-i^-ai-jLSIjji L$Jjj4-> j_i,_-j.J i (iRobot) Cjjjjj 
«LuijJjJI '*■! j ■^» ; » -°:.tl ^jjo J_»Jj_) (j_i_ijjj JJJ->J J-4^ ^_^N j" ■■■ > ^l ^l '■ J-L-tjJlj ■ UAillj 

L) r-» J ^jJlj e -ij^Jl" ^L 19974-Lu, (Errol Morris) u-jjjj» JjjjI ^^aU pL* ^ 

Lilu IjlA^^ui^jJI <(Fast Cheap. and Out of Control) "- jU : ...n --j'--"j 
» 

4jjj oLdjjll (jJi <U .c_<_>'I jSJI . «I .':<"... S ^LL-Jj-Jl 4jjl«_>JI 4lxjt (___-• j_£ij <U oIjjju 

<iL 4_*_«j_Jl"j (Model-Based Computer Vision) "^iLjJI ^ ^LUl jjjjjaSJI 
Cambrian) "^j-mSJI *L£jJl"j (Programmingin r.nmmrm T.TSP) : ^^< 
Flesh and) "cjLjjjjJI L j^iiu, <-ij^ u-jY^Ij ^j^jJI (j__L>Jl" L>ijj>-1j ( Intelligence 

.(Machines: HowRobots Will Change Us 
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diiiLoJI cujjj \j^JJJ-o^JI 



ojLcJI J;n*iinn 



K*)l Uj*-_llj) eljLjjJlj) l_)Ij_II _t_- fl.tj.l-w jl_-_« UJ) I**» <*jJ°" .SjLU 3j_-_l u (jjL_uLj_4jSJI 

i 3 j t i ii 1 1 _>_S_. (__L_ (jSJ- .(j-SJI (__3 j_-l (jLSL- _;l _,_* 3jj->--_« jj_. Lajj 3 jLU (j_« *_*___. I __- *~~ i jj 

lCjljjJl ll CL JJ 4j__J-CJ _jj-* * (**-__"> _>~*~ ~-*J) T~ '.' ' * - '*" tjj' 1 *"»J -j"t-.*il I ■ ^C^jLuijL*-^ |Q i I *") 

J_« p *l U- I _;jjl p j*ll — SjLaJJ (_~l__J.I p _ - _ '* -_u _L3j) .3.tj, l-w i~jL_jJ-j ^J^ J__.jljJI 4jjLSL-alj) 
4iu «-» ) >"ii jln n-iljt .j___C *__uLjJlj) _t_«_JI _r_j_jl __9 (_Jjj_>.l (_lll i—jjl ->-"ill _l>3 — 3 jJlSJI <*JL-t 

i_*jL>JI oj-JI "IjI--j <__-9* .(jjj-l—JI oj-JI (__-* «LaoSJI ____ ^SJI LSLjLS[_l« JjjjU" J !*>_>• _>-« ~l_l»_ 

, LaLiJ 3 jLU (__— i SjUjmll _t_« (jjjjl jnj*CII (j*C«i~ i(jjj inillj) 

(jl .3juJl-_ J-__v. _>__ (j___<_G* 3juj_>. '"'I ~-~ *' " j*v"i i~) (—4— i(j_A_-»ul (__ »1 jnj*CII j j i n") 

I g ij ) _t_« il__L>. j£> _t_« Lu . U_,—.~ 4-u_>Lll ~L__ (j) nu>--ill J!*>L_- »Ljju_JI L^jS_ul (_jJI i")l~r"i'ill 

______" (-lll »1 t.*H\j "Luijjjj^lj) iLLl J_l CjjII Jj_>_- ■"■**■_• ji Slj 'Jj>_-I SLpJl Jj— >- 4JJ-I 

i_jLi_wS'l JL-tJ- "*>_>• (jljJJI ■ , ij-ljj--'lji .<lj"..,.\l jllj i-,jj J_ L_Ls- <____ ~u-j_>JIji 3jL_-JI 

* * * * * « 

-L±J_tj) iSjjJ. «J) S.lj.l-w J___ul |QJ- !<-»." t I ~r fl i iij) iLjjj) >____.lj| (jjjt—l 4_UL)_M }_-_-_" (J_)J_>Jlj) 

0 

* *- .0 w * 3 

. L__jl . (__- (_!-— >U (jl -JSjjj (_jjt 4_JI_Jt l_jM—-3jJ.lj) . -__L_tll (__t VjL_KJ ("U.l-wl (___)! OM-L_3jJ.I 

w » * # 

(jjC «LjljljSJI >~i ij-itt a~l JjLjHI (__3* . Jyju L»_ (j^ij«1l (j-a I i i*C -~ _^-II JJlSjJI _ljplj> ' l.ljJ~- V-_>u 

» » * c 

j|jj.| ^ci-j" .»1 jOj*) LjkjUbj-W (___S Jj_J LjjJSJj) lL_Uj_? 3>lj.l~> »1 0 Hll L_jj_>-lj) lL__jl 3 .L) .1 ->. J-_->- 

»Lj»-VI ^i—j) .4 iji 4 _ j . ..jUl ) « aj) ~UjLjj-J_j) 4j*Cj*iK.ja _|_>ljpej 3.tj.l-w J Ijj- -;l_jL) ___U f Lu. 

>___Jlj) dL~-S'l («lc. 3jj_jj) (jjj__»JI (jj_JI (jJ* >4_» (_*jJI (_*jLl1I jjc. ^cltJI j — ^^jjjj-Jl 

_lC ~JjjjV_-II . I j3«"ll 3 1 1 j 1 1 mi oL_jj_>JI (__Lc I jjnj iln" |«_u »1 jnj^ ~ (jjjji_Jlj) (_*jL>Jt (jj— Jt (_— — 1 
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tJUJI \Jbo_oJI 

J^jiaj £_y£. SjLu__ —- j_u_-_llj (jjj-cjJlj t-« ^"i 1 1 \ 4_j_L*J,| 4_u!^>- ^yd I *\t*-\ ~ t±«j Jl>JI l____JIj . 3l_j_>Jl 
' . *J A ^ T •^■j" J - 4 _5 J .' O^' ^j&Jj * ^-"---^ -»*»-■ -j I iU" ^ ,_-> _ Lo.j-3 _.[_> ^jU » ^ l_j_ii_j_LLI 
__L_ lil L_ j__JI 

.4_lus jl 4_l~- SjUI <>__ 

Lg_ujj i_iljjdl -_« (JjsLljJI (jri— _n-ul j oj^ II _>ljj_ j_L__ 4jj_LI 4J__ (jj i « «i ->J I ■ ^ ^ " ■ 



' m -jl "■ _us 4juJ_JI »Lmj_]I (Jjljj— jJji—i L_J_-I .."iljl .../> _i^l_ _j__1 ___ — jljj .<> JuJL>. Jo L <uL> 
_J| ___ajj i4_uJ_JI »Lj— u_JI *>»Li_, (jjs 4— j i" a 5. 1 nt a (jK miLi <"<-»- j—- (jjjJlj i_— i-J _r— — — ij 

— 4jjj__J| ^Ljju-JI <;L___ i JuJL-t_l 4_»-j (j_L-J .L_lj_L__a ___ _; i n-r"ll _)_« 4jJL_ 4_ljJ 

* * * 
J— JJ 4-L— u_J 4_Ij_J,I _)_« ^_L_ Ij J_ _)JJj_JI (jja _|_L_i*_ I ___ 4jj_J,I _iLj_jJLI £js (jji^Ltjj (ju jjl 

^^lc p".j . ..j .4jSTjJl S . UWI J_>. __I| 4jkj__ 4_j_J,l <-j_> (jl i 'I i*» _j i<_j_« JoLajl ___ ClljjJI 

jL— J ,1 p j j -*■" t 4ujj___ l_L_uj_ ^J____j _) I jjj-u-aSLt 4u_j]__ oLj__ijtj__l p j o ■ ^*"* Jul j_a J-~_ 

Jj_ej I « ij i juj£ J*> i'n jjjjuaSJI (jrl— 3j_JjJ.I f LlajSJI 4j__I Ju j" i i j . LoJ_i (j^i—usJJ _L__5*_I 

Jj i4jjjj _y_L»_-lj _)Ljjjjjj ___) (JjlJ .. IjjJ— ) j— >*-! — )lj i ill _■_« JujJ.1 Jjjl-r" (JJjjL-u—JI 

-i^ti 4__ (j__«_sJl (___;j_j_j ._i_LjjJI _)jj__jj (computation) ■ _.j...~-.n 4jj__t jij^ 

_l Jui_3 . 1 £ '"> 4_L>-i_ll jLt>-i_ 4j«ji_ll 3___J,I i_jLa-"iiLI (JjliejJ -5j_- p 1 ■ "«"■ __*J '"'lj"jj; 

' -* * - « 

_, *'» i ■ . 1 efy-v _)Ljj_J.I jj_u-I _ys ____ (jl ' t . — ■ j iL-__L_Ll __jjl (j— — J iL_ljujjj_t_JI j— 1_jc_>- I jjLu_u 

_; jjl juL»JLI i ij^j-JL i n"ij _LJ i (jja j-— _>l f-(jr— J^jj ^ •'— '"ij^J* _h° L_jj (jl l__*j i_5_)l 

(j,— ' ■— IjL^Jl j»lj_ej j_Li i4jjjj_>>. i_jIjjjjj__ tL—j^ (JJjjI j n& II ^J *" J ■ " I jJ A J ' ^ J nll 4l_jj 

I ' j "* *"' J_l lI jLjjj_>>. ^LuliI ___ L_jjj_> 

4j__I _)L__JI (jl ' "j"' * j _)L_ _tjJI — -iL—ijJI 4jjiIjJ ^i->-J (jws 4jj___I ^LmjSJI i"'->- j_- 

4_>.j_s ___ I j.jjt- *jM ^_jj *_ 4jj___I _iLjSTjJ,I (jl 2j__Li jtjJ-l ji_j - 1 ^ . *' . ^»" (j^jJI __— L_j_»j 

. LjJj 4_-L_VI (jri— Jl_L_i 4jjj__JI ^Lloj_1J 4jj_JI j-li_ 4jjj_«JIj i^Ljju-JI _ujl_ _>js 3 j5>.i a 
3Ll>J| _*jl V" (jric 4jjj_x_II »Ll<u-JI ■■ I -■'* 3jj_ JL__.I ___ l_U j _,__ 4-u j-JLI jj-uJI _;j_-l 
______ j-U_j jl - (DNA) 4jI (jl (^jJl _j*'.^" _vi Ij____l) _)1 _j*_ <L_Jju j»L_dj .(-juJI _v 

4jj__» a_i____ (zygotic systems) 4^*_'- 4___1 __- -_L_jj - 4_ujj_>Jl _)LjLuJI _uj___ 

i4jIjlJI ___ ._)L--JL) _l ..."'".... VI 4j| n c jl J_«y 4_^L*_a (j-ajl 4_J_jLl 3j^-e_aj 4_^__o <jj__Li 
___ ~Jjj __c_i—_ 4jI (j[ _;j J_uj__ 4_l— jj_JIj 4j_L__JI _iLjj_J.I (j_o I UjlJ^. _<j a, i V" mj 1 n 
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jkUij jj--j-J a_«j_>LII <_jLij<U.I <?JU« p k> • * jjJ_-_j J * - I 1 (jj * jk*"' ' "J |* j '^ A j*j '*-** 4_J_jftj 
__Li_ujj-Jl (j_s _ J-L j i i (j_s lj__L«j ,jjj_Ljj-, . - 1 , ", 1 1 <Q^j _►...... -*_tl J^Li-J .JjaL-i _, ■* I ' ■ --» 

«LajSJI -l '~'...l. 1 j.^.l .^.^ jsl, "u-. oLjjl^ JoliEj «Jijjl V Ll ."L-»_1J <LLill 3_j"jli_-JI 

«LLsLc <_jL_jjjjj ""-L"u[ 3j-V-JI i>j_fc 1 (j *' . " ,_)_Llj . 3 1 , *, 1 1 _^ nm*»,]! J^Li- 4j]L>JI <Ljj___«JI 

i_)j__II ( n i <->"i i a JjlsejJ .4 jiij*i-»JI (j-s «Lu^Ja **JjL>- "Ujui.1 --;L_jl_J 

.,1 ->^vi <*j_& ^mj>o J . y. . .. 1 1 ' j . " j - ..j <3jjkL>- <t^l_i___JI «Ljjdl AjLaLsJI »ljj>-VI (jjSLuj/ 

___-. (_,jjj>Jl _f - ■ '-."H ^i». j* - -»*_... .j njjjjSLlL i f |(iifl*ll __i1 3_>.L>. llILLa LjjSj (jJ < jjlj j*I _*jj,l (_jicj 

I j_* (._» --L--_iJl _■[ .«LoJI (jja LaLu jjj-*- £jj juJjjj <3_l>JI »LuiiVI ___> j»j^L«j--JI $o<f\A mll J5VI 

(__3 (ji)*Cjiii -r ill jL<i"-»-l i_;l (j-Jj .<U_i">l_».l 4j__J £j4*» (jJ[ J J-^-- , (_4-»\9 '---•-i >VL (^jjjiu _,« nitl 
.JLjJl Jn.--e.fl (jlc -J,VK inl,l oj_4 JJJ __![ LJL-.jj-.Jlj L- JL>jj *_' i*ij--m ilj->- .'j«-JI Jj____I,l 

. LsjLj^^ -_L_jV 2_pJ| oLjjLSLII 4j_i_-I 3j_L_ l__vj-_ ~Ljj___*JI »1 j«j->ll (jl (j>-a <jaj_jJl __1j-J 
.S_pjl cjL-jLsLII 5J_u_iIjj VI L^j*-Lu[ (j-Lu V 4j1 a_>.jjj j-l_j_JL p i . ~i <_jL_jJ_>JI ,jh_<ju (jL_ 

LjJ-_ljj_j_l ___) (jj--->rij((ij O.jil 

(Agrochemistry) "a-tdj^ji *Laj__ii" -^iUi^a <..,■■-.••, j.cj .^Uil» ,___» L«j^l j_^»_----'j/ 
L-j_Lc jIj_)_Lu, <t_jxj_l (j-Llj iLJL*. Jj__JLi _?jj*j Ljjj-^jII J>L__i___V! Ij_* (jl t .Sjujl». <\j_i_»1 
^yic, jj ,^—tt oLjLill jl L_>*i*vjlt ^ljjjj_.l £ju*i Lo jl>.jj Vj .3_oljjJI 3__._u^j| 3jJL«_» jbjj 
3__L___> L7 _3 31>.|_j| jkl_>JI _-l -*r"i llj <cjIjLu_JI ___b L<jj»l, tVi niV <-jLjjjj£>jji >j<jll_> iVi injl __Lljj_>- 

1 ^ *'J ' " jl l4j_L_J,l 4_L-u (j_u_4_>JI (_-_) ^ ^jtV^ 4_L4J-Ll _jL-jJ-__JI <JJl_> ^ b. -•>"■ ■ " .-jLjjl nj*Tjj-ijJI 

.(_;jj__>."_'l jjjjjil jjLloj "_LuV jt-* iJii iii (jJLjJLij) . L_j_lI i-jLjjjj-ijji >j<.H Ojj"-*"- 1 

5jJ_J __!_*. ■ LjjJ-LjJI ^ljjlu.1 j. 3j<j,„M<tl 3_"uj__JI Juu ■ jjl~-.lt 3_Jl_JI 3_"uj__jl >'(*(■■'■ m 

i n*- 1 ! jaja dljjJI l_Lj_>_1 _jw- Jj__JL) LiSLoj jl_J . 3_j_iil __ljjjl Jj>L*_JI (____. (j_ jM jij^ II 

*Ljj_l <--Ljjj tL__j| J<_Lu-u_5 .3jj «J j L_)l_ijj_>JI <iL-uj^ J in"liiil,l Ijjnijlnj i I 7l 1 1 ii fl .JJlSCj- /j-^ljJ* _-J[ 
Jj -*■"') (jl L_jJ_w_JI (jjO . Jjl x« __-> J)l c-ljJjJI _-_> |_*jLlJI JJJL-jJI <_jljJ__L_>l Ja-sj 1 4 i**" «J V i> JjJl>- 

(jySLaj .IjjlUj jIj jj 3__|____J| (j-Ltj i__cl_L__Jl (_*j)"i<<<ll (_,!<* j-l jLJI <* ju_ j*.l,iVj<nl 3_jL_Lal 

.__L_jjL-*__! _) j>j - -» -» 1 1 (jjj5L~JI 1 ju. Jjj- jl « j" ■ nl 

(nanofabrication) _;jjLJl ^•.^»-.ti __LjL<Lal _)^j.^~ti (jjjjSLJl ^j,-»- j____ci ul j 

pj- aljaj-cil _)'i <__s <_Jj_i V Ujoj, .3_«l_. a__u_u (nanotechnology) jjLui Lj_»._jjjS-ij* 
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■JliJI iJ_o___JI 

.*»-ljJI (j-o LJL>. I ij»j '" -»*> _/lj_-J CjLL_> «^i.^t 3juJl> (JjJ-> jLsej^j <4_u_)jJI __iLjj_-l,l «^j '< ■ -*»" (jjj 
(-_|L_J j_»Jl (_*j"i ' " * Lr*-"- 4j_LjL_LJ,I L_jLj^,«ilt jjLLsj -<-L_j[ _____ Jj_3 (jja i-i-»- -><J 4^ j_»Jl 4 ... i '< _tl'a 
(jLu-J Jlco Cjljjl »_j-_-_a_J L_3j__- _/LuLaj_vJI ■ **! ■*■"<■*" I »_a (_, i jll _>____. JJ---J jljjjjjij i«Jj__il 
(jl_> .(_"j_"_.VI 4jjjL_JI 4jm I *( jll CjIjulII £-a_w>-j jjj_±>Jlj jj_l_-JIj jjL-tilj CjJ^ -r «llj <_u<Jj--ll 

■* j _**■■ ■•■jj**' j ^ ^____J (^iajjLaj-IJI _*__»->—'' 

i_jl£L_L, (jjjjajy jjLill L>jJ j f<* t JjljVI jL__jVI ^j < i-v 

J - 

_-i-l (j-u-j 4jjjj_w 4j ir-tjj- jjLSLa l_j! j 4_uJ j_>- <~'_M y Jx« iSjj-a-Ll (j"__J_j (_>j-i (j,—!! uWI (jjJ 

(j-LaJI (jjs <jl (j_aj_I_J L-jLgS-jJI <9_U- <oJ_i__4 _jL_> . 4_uj jjw 4jJj_> J^Le-a Cjl j 4_uJ j_>. jjLe-a 

_£$__] I i_al « 4_jjL_Lal i« <u <4__c.jJI i i iii--. LgLjUu jl CjIj jjl (j__uL_a--. JjkLo — j_ij_i Jl3- 

(jj-uljnj^tl <»J-__J (jl -t-J-jJLl (_j-«J • "'_J_ iJoLjjjjU l.jlj« J-_L»-> 4 j iK a\j i Lgjjjj-J jl 4-ujj->JI (j-u 

VjU L$J 4-j_m Cjlj-lJJ " jl.iill a ^ .~-.-_.1l (__-_Ijj i<«-«->JI 4jjL__ l_jV}U 4_ujj->. jjLJaj jJ-Jo-J 

LjIjj Ljjj*i< ill JjJUu (jJ-l S jJLaJI ,___ Jj_»_-i j»L-_x_-*>U 4~j-}UI --jLjlSL-yi _"Jl>I -l^Ul-sj (j_a 

-»-lj_"_.VI (jj-VJ (jl (JJJJ---JI (j-a (J-lJj i«Uj-L_> l_jV! yl> jl ~LLa_£> L_jL_>j_ijjj (j-ulSLaj <_>--Jj_i "'-Jj-j-.y 

* i * * * * 

. L_3jl (_>J->-l J-_->Li_- (_--_. J <l~l MiJ (jl (J-LaJ (j->Jj l -3j___) Lj l<i-lf* 



aIi 1 -T~i i <i Ll (JjjjLjJI •_j______JI (_-i_- ~ Jj____a ~ ~ j-jji__o L-jL. L>-j (jSJj- 5 j_u_C JUI LjJl--.--Jl_-_t 

t__jjLjl (__-3 CjljjJl _j_a JjjijLuj jL>-jl Jjl-JLi <«_i JLaJ .4jjjL_JI (jjJJjJI Ju j-ujj <(jjjj__JI i__jjLjl 

.l-jIjjjjj «XII (__*jjL-JI ^ji i_— «~ II (j - ..—*.-. ~j_>.l j 3j j L_>jla-3 5Jj jj-j) -_)}L<_jl -rLijy 4jjJL_J! (jjjj__Jl 

Ljjj-jjj i jLjJI Sj j <«-*£->- (_-JI_ 4_i__j____it__t.l -IiIjjjjj o^ll jL-jLj Jj--ojJI <4-u (jLi j-u-T Jl «i~-_-l -i]L__kj 

ijjj^j 4_i_jj i L-----v. LiUi (j-c. jLjjj jLSj V 4j_«_iJl £a (jl (jj-ij Vj .(aerosol) ii,j->Jl > L^JI Jiu 

._l_i_V J^ .'■ 1 4 . . ^s^»*, ji _______jl 

4__l_d I jj____>J I Jiij. <<i-__>Jl 4jjL_i i__iL_-JI _-_a ljj_-> 4jjjL_JI _jjjj_CJI i__jjLI <L_ukl jI j j-Lui 

« * 
-jL_5JI lu j_9jj (jl 1 1 « 1" 1 11 1, 1 (j-a (j-ujj . L^jjjj -ujL__a -jjLc juii «J-Li Lj mi j"i (^r^-) t cj LlSJI, 

(j-jLl,! ~ *■! - • ■ ~j - «j w ~ ■ tl (jjjjiUI (j_a 4jj ■! *' < -j ■! *■! (j-__ 2jL__ ^jLcJ (j_a 4_u_jJ,l 4j...j >jj^-tl 

j-SjJ j! iL-__j_tJI Iju- (_-i_- 4*j jll «Lsj 2jjj_uJI L-uL_ijL-Cj4j0 (j-a L_-jLo_>J La Lajj <_*jLJll i__>_-JL>JI 

(_-J_ (^~->- jl "_J>°>! >-u^J^ (_t-~- '"'Ij 1 «"■■■■<« LjJ j-SjJ jl i(_>jL— i_aJI fL>| J-wl (j_a 4j_)Ij 4 j — ■ I LjJ 

4_j__5 «■ ■ ■ ^»" ■ .■ (_g _J_J I (__j_ajjl (jLL-jJI _j i .'— ^-_j Lajj 4 i . ,, _jrt-_u_L>. 3j__S (j^ .L-i-tlj-tJI __ru »L_b__JI 

. L_il_____ l ^* *< - 4jjjL_JI _jjjj_CJ1 < . j ■ I *■! 

(j_-u_4_*-Jl JM->- ^jjj" 1 I ^ < 111*1*1 sl joj*Clt La Jl> (__.ll , I ,\ ij -w <*4-) 4-4J (jl_l i_.ilj--C.VI < . i *jr j (j->J 
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dJULtixJI djjjJO^JJJ-anJI 

I ■• j • 3jj__' CjL>-LLo __!___ (jj_u (jl i « r. . .. 1 1 (j-^J i J*_JLj LaLaJ — -__*Lj <>j__*j)JlL_ .4_j_lU 4_Li_/ 

<j-_- - I j -jCil ^j. _jj__j (j| (jSLsj LuJa 4 *;-. ■ j 1 *«"■ 1 1 I i *'y «ij <jl ,___«j V lj_» -j...I ...VI i^jLdLi 
(fullerenes) __LJj_>Jj_JI _-?>____;! <jjj-_jJl (jj_Ul jjUjI ^ ______ ___!l i j_u_JI _.L>.L_U 

__jl£ ^yjJI — ijjjLUl (jjjjSJI 4-jjLjl __J_ ^-jj L_u ii>j4L-_Jj JSLUI lSJj-> 60 jjjjSJI - 

-* (_-- 4_-.jLj 4jj____II - I j -j<ll (jl . JlsJI Ja-ra^-A^^j*;!! I JJt J.«i-*-J f«J Jla-I jl£ jlj .4 «"^j" a 

I jJ .l_)L__>j_JI (___> 5j=.ljj J-1 L$J_Jj .-jM , ~.-_yi __jj|<j.Uj «<-_Jl 4jjh'j _,U~ij 1 -y* ■ -■ik-^N ti 

,LLI L-_i ^<i" i i i LliLal Mri^ l l__j JSjjl ^-«.(jjjjjl I ijlr (j-Jj il_L>-__U (j-a I Jj jja Jjjjpj (jl I i i*C « IJ 

.J__UL LJL» Wij^l &_UI 

'"■lj"jj;-^ll \ *»",,, ,1'a .LaL-u <x<ujlfil j)l (Jj)Jl>. ^Li 4jjJ___II l-iLluIjjJI (jl (jJju V I j__ 
J>l__ijl J_«j3 3 1 . *i 1 1 _____ (jn_i__o_>JI JjLi- 4_aA_bl _ljj___ij i J__ijLi 4 -jb»«- ĕLij«__l 4J r Ij-j***!! ^___ 
. I J/Jj^j" 1 4j J..-..II .-.K ,.':.ll (jryjjljnj^ll -I \*-",„l _,|_.jj__, ,Sj4>-_'l _> Jl^J 4jJ_jj_U 3j__LD! 
j^j_____u,j i4j_,j__JI 4jjJj_>JI L_lLu_JI ,j_o 4 jKII (_)___! L____>Jl ' -j . ..—"^l/- \\ -".«-VI 4u_La[ jlj j__uj 
LJL- 4 n«jU L^J I nj j U" Jl>-I J*i «i"ijj . LL_>JI (j_o (_r\-aj) n'* » a (jjjl i"i" i ,i a j»jj Juu Lajj CjIjujj i «•<!! 

1 ^-_^^_ j^?" (_>--li _____>- l_iL_i_>- (JjjJo (j_- (_-_lj)jJI L_J_>Li_i (j__ i *■ n __L_ijJ.I _>_____ ___. 

jjjlaj (j-aj Ji-U (jl il_uJLxa i_)__i_-__dl l_U_ JjI, (jSLajJ) . S-Lclj) (j_auL-___>Jl £>_L-> (_L__iL_> I jl La 
«■ '-»"■-■."■ («JLuII (Jj)J>- J-J--lj) (J^j^- 1 Lt^- 4j-j*-a i «j ni-»« i 4 jl «nT ^Jjl-JLj l-I-Jj-j) ,"ilj'«...jl i "i - i j jal *•.!! 
(jl (j£.4 i lt-JI -jLjjj-ti) -> ... * J_uJ dJS «ajUJI ^-Jj l_.1_L_-JIj 4j__ 5 _Ul ol jJJ)j.a<ll (___9jj C_-j) 
jL>uVI(jl U-_-V«..fl;.„. OljJJJJL-S-J ( -l j ,. V" l«l l *-'l I j_*(jl «U-l L_L__ *_' U^4j) .Lulj)- 4jUil(jj)S_i 
.LllLjLjjJI (jja 5 JJj-jJI t> JlA jjij) l$J nijll j»JjUi»JI ^J)J-«_J. J_>-L_JI ,____> lj__J_M 

LlJ |(_(Jj_>,_'| _jL_>jJ,l ^J i | ^"l ,"■! jl ■"* 4_l>.J)_J C | j «1J< II ___) L-lljJJj.ll^ll j-li > TT "lllll jl J jj-LU 

(__-> i 'll^" i,"l (jl jjp 4 -Ll~- -jV Julju <jjj-_a , ' i M ■- I -" jl^ fl" i ,1 1 (j_a (j_ju jljja) -_l j - *»- U l_U_ ___5 
j£( jUJ • I _ ■ ■ Jj 4 iM , - ,C l l 4 _ _L_i— _jl l ■— - lj"."i ^jj 4 I— I ■ .. ■ « j t — I « . — . II . ** i l tj A 4— j I" «| \ 1^ *1 , ( I j . .■ - i 
i-il j A-- „ jjjUlj , al ,*:,"■< I (____. 4_jLyi_i^Jj_jJI ■"■l-l '■■ -.11 ftj_j_a (___) Jjj_J,l j_u_vj| (_,""»■ jll J-J_>Jl 
_j Li_s (jj__L_j .4j«-l '., -_jM jij^ jljjo ~-_u[««j j»l J Laj .j__>! «^JJJJ «(j-aiwjlj i4jjL2jjlj 4jJL»i jj_> I 
^jiir-iU 4-5-in'iVl jl Jyj-sJI JjS' JiLa i__JjVI Cjlj-iitll (_-__?> .-_! j--»-U JkljL5---_l __J[ 4_>.L>. 
.j_u£ J*T i*ii I 1 , 1 j(ii"i -Ijjj L-ilj«i *rU (jSJj i4jjj-L_*> 4_ol 111 1) p ■ ■■"■"■ «r^JJJJJ-lj «^JJ m"iMjJI (jj* 
1-1I j 1 1 3 Jlj Jl>. Jlj>-I j 4jL__> l_>I j__sta 4_j__U 4_i__ (j- ■ ■■ - ^-H jj____. ^-j. (jjjjl j<ij*CII JJ t~ j ■ ■■ 
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tJIjJI \Jj0_s2JI 

^ic — - .1 ,--.11 ■ *'! j 1 __-<_____j . Jjl->-ll ___ Ij-JJ-i _j-_ >uj iJjIjjjJI ___i i_jj jj (__Jl 4_u_l_ejil 
jLij-^j l_ij_l_II (jja _l Jcl I j 1 1 *-"" *-■!.-» _|jj_ _— — J <j_L_J,l 2 Sj"> \ _,|jJLl (J_[__ — julj__« jjej 

SjojS -- U, 111 4_-Lu_« |-JL_J Lgjl _— - j_L_J,l 4 ij_i"IJ _,lj_JJ 3juj_JI SjjJklj .4jjjj_>JI j_L*_>."_'l CjI _ 
.LgJja j____(jl (_>_L«j (___JI i_jl_jj_>JI j-L»_>jj *-jjj_' 4_iJ_5__ , _'l 4_jLcj (L-l_u4j->-tiiii J-__1L__3_i) 
. I _l miI 1 11J ._£_-4 JUJ_>JI ^j_v___jj _ljll <>j__ <__uU_>J t__L____l ___> _1iIjjjjjj__JI j-lj__l_/l •jl.-jjj 
-IjJLl (j_a M-jj_j Lgj» t, I tt'ii » Ij i-ljJLl *,j_gJ __}5iL_jl1I pj- . -»*.tl ___> 3_>Lj 4_j_Ul 4-i__ (jj 1 ,1 <i 1 1 

. 1 fl /1 1^»* , ■ * (__Jt _jL_L___JI (jj> _>__>. j VI 3 juj_ >JI 

i__L___>'_' -Ijll Jji>_ij_-j if Ll*j_JI t-1 ,Vi _, " ijl~tl i__1L>JI _)_. l_u__(jVI (___>. jiijl («J 

4_u_ _»j ,, , <, -, 1 1 jt j_» ___=, __.Ll4j_JI J j lV.ll o-l-s-j __- ^LjLT J____JI _; j_u _l__ . _jj»-JjO j_b L_ 

_J j_*_j L^lsj , (chromatography) L_.l ^j*L-jj_JI .jjl. __M_ j^jj___ __JI *_l__>LU 

# __ # 

mass) _, _-_.t-.ti aj__j| _ > _,L_j :Lj__ . jjjk ^j ..^1 j>__ L-jJj_i> f Liiil 4__li_- _jV, l.l.o 1 jljll 
.1 ^.r 4_s_LiII ijtu.Mi j>L>. _yi L__lc t-3 jj-JIj _jl_uj_>Jl <_____ <ca 4j_-j ^(spectrometry 

{jyA I J^J J--5 Lt-4 (jLo-TrMliM Ll LiJl_CJ . 3 JUJL-li -t_jj_yL_aJtJ (jl fl inTl (jl-i-Jl <^l_L_jjjJ_aJl (jLjLa , I ^ i i 

4_Cj ) --i-. i _-.* l_J L_L_b :l_lll_j ._> jUI ^j__j j_i___olj j-i-t_dl __jL_^ (jt _^l_--jj--JI 1 1\$ n^<i"l Jl-l-TIj ^J-Lt ^jA ni*r"lll 
4___iai^ij_vi _>-»! 4__sl j_« _) <i i- i" < _ , lijtil l _>_I_l_JI JjLLj ___) Ji- JJ __lll jjJ-Jl (>*_--_. 

flj__>JI i'i -." 4jluiVIj 4_iJjJ,I *___iVIj " j~- ■ ' ;tl 4j__iVI ) __ ...jt-l ^jj _<TII <^L__,yi _yj 

(_, i,i_iUL--1I (jpjjjJI (___ _jjj_jt o j-_ (j^j (j_« 3ju__o 4_u jJo j-_>Ij . ( L- j__-j( *-_Jjjj_LJLl 4j_uiIj 

4_JLt_j 4 a, nil,l (_ . .._. t— I I (j-JjjL jjj ■ -■*■ il Jij-L (_>_ l__- 1 . L__jl . jju (__Jl (NMR) _;jj_Jl 

■ ■ t-tl ___ 3j_t--> 

1 <j<ijj -* (j -.<vj __uJl -Ijij^H CjIjjI j--)I L^jl (_;jJ_JI ,.,jt-l *<-! I (j_ijJI 4_Lj__ <-■**■ iM __J 
(_Jlj-w j__- _JJ-J iL-j_»_: (jji _ 7 Jj*-'l (=«LVI ___> "L_JjJ_JI 0 j_- ■-. '< - .*.* J_i_ .(jlukJua j_tj ,___- 
I <3^-v,jj _|u*v« i _rt>-jjjjj_ -Ijj r^Lj- , > i<* jjjIjJI _j_>-j-a _^L__j-al 4_i_lj_o <4___ _r* ■■■- ■- 

_jjL_-j <-__jjJ_Jt oj__ i-,---,^'! <_>j__JI _i!_ j__4j ._;j_ __ ...jUi jL*-- ___> ( orientation ) 

,<_lj_lj (jry>-JJ,ljjll __ljj (j-a "LLsL- 4_ljAJ-_a jLl>-I <«i_J < I jjjaj jJ_>l L|JJ 4_aJJjJ[l t_iLjjj__jyi 
<J j-_ JJUJ Jj4-" _-A L^jIc Jj_i'__ll Jjjl (jlll <5J__iJJI ,L»-<1 I _ J^J* _>-S-_ _-L- _jJ--Vl 4jjjVI 
Ijjj-o , I <j hi* i ii L^jl (_ic 3jj£l CjLo^Lc _JL__j <_j_i_JI (JTJua ____ (_;j___c 4_u_ J___J "_jjjJ_JI 
J o «" i ii (_-Jt — -I M uiVill (jji 4_lj-_-_- 1 j "■"■ ■ ■■ L^jI jJjjj - I j S 1 1 4 *i < ii (j__j__>J I J^L- ij--".tl ^j^o 
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aiiiLoJl diuj \jg-uxx)AJI 

ij'jjjlj<ij < > II -^jlo"iniJ 1 1 1 ji"«~tl ^jja SjLj J£ "ljOJ . ,lji"i«*ill jjja Jjj-« 2_iL_>_ juC LjpL>.[ "jLcI ._1c 
^ylll 4 n J,U -jL-I -t ill ji-lj . 4 i j « II (__3 *Oj>-jJ.I i*tl njj>JI Jj-> _jLajjjJI (jja JJ j-* 1 jdM V*iml 
Jj»J j(_,«jjlr>ll I fl *<Ujl <i_gj I ni a i_3jjli (__ ■*'! 'j"jj ;*l -*-lLj—i , IJi.I-n" J— ■ (jjjjLiAjSJI Lfcjj>.l 
-.— ■*■ II L_CJj__>. ~L~Ujj_Jl <-j_4 ' <ULLa ■*■;*_ Lsj . L**>_>jl (j-a ~LuUI 4jl>.ljJI <ilj_>.S'l 

_" La, I rr i J iii*i mU (_,-_• La 4_>-j_a (__3 *3(_JjJLi (jja .4-io,*"i i-jjljjjj j<i*\ <; l_L> _«_« o~ill 4 1 j i iij£ 

^...jULLjUI _-u jJI ■ njU ^Lia Ijui ,jSUj , ( quantum computing) «__«_JI yj-— **' 
)i . — -^j ,^-ji cjll)j>Jl ___ jjSL4jJL (NMR spectrometer) ^jj-Lil 

£j ai-il^.jj ^.ll^ — .*;l ^ « i ii jj u ij*sjjJI ^jc M ■ *^«- . '. j ll ■ - I ^ - X\\ ^ j «~i 

*■' ■ -*■•■- jujjlII «_jjj (<i _ i*C «ij __JIjJLj i LjjIj j i—ijjjj __t[ isL^^/L L^L-ts-lj L<_JL_ -i.1 i- 

i_)LijjJjuJI < j-»*'l "-.*•- |<9>_-i __J[ UJ * ' ' ( V ) _flj3. JSLui (— lc 4jLjj jj> (jl *._■*.-- <>j1j l__>- cL,l 
(jjj _>SJj i4_<_uj_>_ij 4jjJ_u _j**tl*v iim _L>.J~ L-_jI Li—J .,_jJjJJIj (_ijj_>jl LipLj j-> J_Lui i.,j.-- jj-a 

.4lj~ll ~LLui i_ nm^tl J5L>. L_J Jjl_>» _-J[ J-_tjjj ijl "-3j_U 
4jjjV_'l (j->L<->.**»*l J ■ ■■!■■■*' (jL±jut>jL jJ-L i lj_jjfi l_~L»_->l LJL> '— J-Lro 4jjJ_j 4 K i*ii a _J Li-> 

ijjJtjj (jjJI JSLiSJI LnJs i(fjjjjjjJI mjjj^J _Sj_"l_JI jjjuJI _<-l) , >j~ ijll juJjc 4liuliii (jjSLj ijjjJI 
(jOjj-JI f(_$ jj> JSLi(jV !~ijjjjj>JI L^jJjjjJI ^^Jsi^-luL». JIJ-lu I juk *^s j-j ■*— *i Ltpjjj ^ i»ai...i...tl 

i4jul*>jjl i_<j£j*JI J jjC (j^a (_jjL (— Jl *>jjjJ,I i_iLajl«.l| (jX- jjaJJI (j__jj . *>L«_ 4_oj_>j J Jl-cj 

(__;jJI i(_gj-iiijJI |»,j ij>ill ^jj-uua (__a (__u/l_ul j ■ *■ «*^ 4jJ_ j U i j (jl (jSL«j 4j°u_>jJI , i_> , >-•■' (jLa 

1 "iMUjJI (__"[ («j < Lbj n nij ^jlll i_)LLjjjjjJI ^yjl 4jl (j[ (^jjl (__-_ 4_jL_II i_)Lajl«JLl Jjju 4jj3 j»j_j 
(jrtjjjjjl (_Jo 4 K i*ii a J». (JjJo u'Jl>-I . I <j K i*iij LiJjjj^jj Jj__u iJuLujjjjJI ojjk L<}-uijLc~ (^jJI 

_jl jjjjx«£ (__*' -rL*_*_ Ll_Jj ."^uj-luLs- - UjJ_ j__j Ls: - (protein-folding problem) 

l_ll JU .~JjjJ_JI JlJJJ-JI JUJlC ai.-l..- (___ l_tJU>U <jl C7-" oUlj— IVI Jjl-"l ~JjLk 3j J_ l_ll j 

# _ _ 

I J JlC lj j_>jj ■(•! j-j***H j>l «*i aI (jji Ijj-j-? IjJlS J_>u (jl *-~>JJJ ijl (j*? ijj 1 r*-jj »->-l jjj 4j_j1II ojuttj 
4 Jijjia (_— *>J — 1 luii JUJLC 4I111I111 -^j i 1 <-»") (jja 3 Jul-3 *>l_ . 4 1 j "i 1, 1 JjJajJI J*>L>. ij_-ijl j<ij*s II (jja I jjjS 

.LjJJ iLjJil 4Jli_>jJI cIjVl__u<LUI ~j--^" JSLUI jj>b (<J I i[ — 4ljj_u 

• - 
4jv_iVI JjJ>- j».li \ Tr~iniL ">j-jj-~i ~jj__u JSLuJI 1 Ij.l-c" 1 4_JjljJ,I 4jjjjjcjJ! 4-L_j1II J>. («j J_J 

L«j>.j1 <-.«lj j_j i(>ajJI _>» ojst _>VI L_ j_a 4_ujJ_JI -juk .(X-ray diffraction) 3 : *.j,..u 

Jjjt 4 n jj 1, 1 i_iLLjjjjjJI (jja J Jjcj 4jl (jl (__; jj I 4uju 1 Iji l-i~ J-« (jjjin«|l (jj—JI ' n 1 »->"i i 4 (__ L_j3jJ.I 

IjjjJlj l4_UjJ-JI ljj_4 (__ lj_J-l l_ljL>. (__* JjJI -• l*i~ll (jl ,(j\Jji>.JAJjJlj l(j_JjjuVlj iicujjjuill 
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iilill\JjoAII 

<* J *'J ' " 4j_il j 'I * ^>\t iV*nnl (___ J" -i" i4lj__U jji* «II J*>— °- L_jjjJ-_j (j_L_l CJ5^*> <jL j ■" ; J 

" jjp>J <_-j->j » ( synchrotrons ) ■"'i''jj"jj' t: ';■■■*' (j~ Ljj^ Jjj-___>jI ^,j~JI ■ '■■"'*' Ijl* 3 - 

I *-j jj *■" «iLjjl 4 j i j i ii 4j__I JuijJ (__J[ (_£-3j-J _<•_-■ »ujLjj_—J*>IJ "ujjl jjl 4_j_-JI -Uj i n*i I «I «i -r i '<-> 

»»«JL*JI Jj->- j-*"ljj,l _)-« 4cj.<_ ? c-*. (___ L/Jjol JljcjjjiI <<>jj i<jJjoj ■*'! ■*■■ *» " i_jLjjjJj_>*J_i__JI . L^JkL»***!' 

* t «... • " 

JJJ-»* J_L*jl (_— -C Jj .^.--.tl ^ya 3 jjp*.*}'! L^«jjj ^l 4___JI ijJLc "LJjjjJI 4ju5,*i!l ^jSUjj 

uji_jjj_>JI ujLjJj Jj.i ■*», i (___ Ijuj ui)j_iij .(Jj i<-iL_Jl (j/a Juj-ojj I JL>* 3j_u_>" 4_;j__j 4 j ij i h*I 4j>_~*_'I 

• L/pJJL*. f.Lul i-j^^LcLc-jJl <Li_l jjSJ Jj ijjl--fc.il ,___ 

LjuJI L—JjJoj j"aj » »LuuS*JI j-.--.Ll-_ (j_a 4_»_--L_l j___._jc 4jMj i_ij£jjJIj JjI*-"iIIj jjl -r"ll 

,|_£j_-.l (__ll 3->L<> j ■ '*" I /j"'*^ ■ "I JJ p" « (jjJI <* .l*^tl A i\ tl Jjbj iJcLljJI ■ ^tl * A lj_>.lj I * ■ T*- 

(j;jjl jwoSN ,"Ljj_ijl_I jjjJJI Sjull ;»lj_»_j_l ,___c I Juajjua -*jUH ^LjIiJI ,___ j->J__ IjJ - *-]^ ujJL** 

-10) *Lj_ jjjOJI 3 JO-JJ (J—L-U 4_jJ_*j <_llljLI_>l (___ JcL*uJI Ujl Jl>.l _>^"*- a (_— -C (j*j"il Jij^ll JLCUUI 

_"jl**I uJjjejj jLSJL i____<.jJI jLUyi I jj» __9j . (<Ajjl_JI (jja (IjjjJjj <-_ll (___c jl**Ij ji .4ji_ 15 

■ j j ■ -*"*H ___L->jJI jUo*j/l I J__» ___ I JLv *->j ■ ■■ j~ uj*>_cL_j _>__-__ utJjj» (j*-*! (_-_-_>- (4JJ »«Jj .i—jljjjl 
i-____a____. __j*>__-L__ (j-___c_. LjJ (j5L<u (_-jJI <uujJ--Jl i__iljjj__3 i__jjJl>. jj i ,-."i (j-La-ll (j_a (j-CJj 

ju__)jj ^"MJ-I LujJ (jj*^j "■ '*» ' '»»* .l-jLu jj^l 4_-____Ijj L_- j_u__>_j »«jj (_-jJI uj*>LcL__iJI Lujj Jj 

b.--.t j-,<l ^ __jLuj_>Jlj ujljjjl 3_LAl___-a (j_a I '» '<< i"j i<L_aJ "J<___J jS/l ujJL>_j ^-jjl uj*>LcL-uJI 
(__-JI S->Lt1 jL____i*_' ^ *-j - «* j rf J**J~"*- 3jjj__> (_-Jc Jjj-__J>Jl (j_a lj-/J>-l I '» '■**- Lo_-t i4 <i j o -y. L-__ij_>-j 

5 'j*- '"II Lj-_jlj_-_J Ijjjua J^Lajj 



kJ<: J_y.jj ^jj -•-■■<! "l-_-.L=-_> -.LuuSJI jLiuii :(Peter Atkins) j^S3\ 

(j-slji-Jlj (_, iiijULijlII (jUjJl l.>j.l-»«*ij i*UjJ_»JJI ' Ij-jCII jL-»e-». (_-J- «JjL-ejl j^JJJ ./jjj_-jj 

* 

UjL-Jj\jO 0 JLC 4j UJjJLl__l j[ l4jLiSJI (_-j_ LJL>. <C*-J J_> (_, l«-l <IJ J __U .L-JUuj_5__J 4jMljULjjU.Jj-l_-*JI 

Physical) "^LjjuiJl flji_.j-*Jl"j .(General Chemistry) "oL-Ji (.[^j" U-_-> 
,<_<JI L-LjJl5_-v."j .(Inorganic Chemistry) "*j_j.^.ti j_j__ (.L^jl^j .(Chemistry 
(Cvjj»L--»."j i(Quanta) "»<---Jl"j .(Molecular Quantum Mechanics) "4 J jjj_>jl 
4_aL«J i_jj_> 4J luj _>___> L_. .(Concepts of Physical Chemistry) 4^Ljj__l ,-L.^j-Jl 
»(The Second Law) "^L_J1 (jjjLsJl^j .(Molecules) "ujl_bj_>Jl" Jlo jjjjj>->JI 
4__Lai" LjpjL>ij.(Atoms. Electrons. and Change) "j-jj .* II j cjL jjuSJ)*! j ol j jjl "j 

.(The Periodic Kingdom) ""ujjjjl 
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<iLLQ_oJI djjjj\j^JJJ-oA)l 



TiLf] j jhjJLUJ J-2) 



Jy£tj J_Lj I j__ ' ^O-jJl jjjju _*j ni itl _)iii-»ill *l_> j Jjj\j J_> 5_jlU a jjl J_> 

(jjj f*CjJI _-lcj .J-^l __!_. LilljlS JJUJ jl ijl.ijj Li_jL_* ^l l'l in V .<(-L_ j» <U-~J «UjjU U <__C 

5j_)jjj- C-il£ (___ll i_l_ (jc jy^ ; Jj j3 i O Uj I « 1 1 (j-« 3jjj (__JI __"-jL*JI J__oJI Jj_— -j 4_ul_L*l j_)JJ 
' . . . . » 

<ulc jjb? U_« 1^1.1 Jal LUL_I_I _,l _>jj-cjj _h-U__I _____ _>l VI i<U_- _)_ nm*>- J_L* 

.LUUI < *< m-- j»jjJI _>-j ljL«(jlj.<Ujj,_^-_*i-. j_L*jLjl 
d*_*_±)l 5j_jI J ^^Js I rt^-a I j£j-* (-^A^Ij ^l^jJi (jJJla J_p» JJJ-J 4JjUii,_M Jl>*-J ^ 

q£. ■ j - ' <jo^4nXl LjjlSLa^ Lajaj LijL^ u^uu Jl jj Vj .^L*Jl jl j_-»Jl 3j_$l j ^l>. Vj .^.-lUII 

* -- - ji -** \ I -- ■ - " ij* • •• i **- - 1 (J ^ti- 1 j-iJo_>» L) Jl>-j 4_>» 1 j**i - v __-ll ^il.-.llj^jjl 
4jjLtajj^JI 4_ij__jJ,l jjji-o 4jjj. (__J| -J 1 ■ --■■VI (^j-Lo L_JJo il-iIj i 1 h j ■*■<* (_Jlj_- JlL* 

(>j .ojjUjJI jUVi (j^ (jj>^VI *___c'-*l (<____* _,l_j .(Encyclopedia Britannica) 

_ * * * . * 

__J_ (jjjjj^j ljj_J .(jjj_>. _M (jjo Llui j___»lj LLLc ___£ (_ 7 JuV IjJajj .l1jLjjLuijVI __s (jj 1 <-» 1 <-< y* 1 1 

I . "**•*- JJ jj «UjjjiJj- *-__J ^*l_>j__j _)_> (jl 4_jjjjl L__cl cJLui U Jucj .l*-a-_ J 1 tiK 4_ljjj_ ol jJ__ 

«LJL--JI 4x.jjj<jJ,I _)-* ;(__jLiJL ^IjI_v[ __j_i i<j_5___[ 4 iiK* jj. aJL>JI 4jcjj_jII (jc __ljwa 
j-_c (jj-__L (___> <l__3_UI (jjs (j-_wj-rjiii <^jjjl r«j_J i*<li .l~jL-j1*J.I (jj* i iuiLL* jj_) (__— _ __;jj_>_ 
(_^jL-_j> (jjs f«-cjJI (-L& i4 jJ_ lt^jI L_c oj-La r«jjjjJ _>-vj f«J .f»j-_l n" <- 1 j_- _U j _jl£ I i[ _jlj_i__ 
j-U-wi (__ij .(World Wide Web) LJUJI <_U_JI j«u_l <_J-- _U-4 -« jj-*-> *-j_i 
Clifton) (jUjjLs (jj*^jt< jj ,jj____il jj__ ■u^Lu-- __Ijlj£L*J ___>- lj<<i*inl j_uj ijp.- 1 
. Ji_j _)l L«^*--w LlJc _)l (j__l» : jLjL- i_-ljij*)j-'l (jj-j (j_« j-l-1 l_ujI jj*j 1 (Fadirnan 
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ulill\JjQ-£Lll 

.«4_lj_ujJ,! o Ju* Jf_a ■*■! j ~ (jj_ 4jjj_j_a (j**^* ■ " La _)Lcjj_i LijLlac. (j_a I ijl«* Jjjl CjLtiic. (jl 

Mortimer) jj_i j_«jjjjja j>.ijji __3jjl __jj,___4^L_>jjjJi 4_tj__jii 4 ^^^j^^^s, 
The Great) «(_-jj-JI (-JLJl <-_£ (<__-_.l» ub'*. 1 5L - l -" t j- L___l . <jLS' ^ jJi < (Adler 

4jl ,____ 4j>Lajj jj_l < im-r i ra___jj g-Lu . (Books of the Western World 

(___> — (_JL_J1 ,___ - __-J t^jLaJI ___■ 4j__»JI jjj (_jj_>- 4 «jlnr JL«J-.1 _>ja (___> La _^>_*- — J—_ 

^ylc jjjj iS JyjL>JI <___JI (j>it i _-i o i*Vi 4jj__a[ _"jj U-^ o[ _J-' cJL-i ._>_j nnll (jj-_JI iSi^ _-— J1 

* * 

. Jj_> (jjc Cjjjj jjj 4_*_II j_w. _M rsJoJ-a (jL 

__![ _£j_jjj»V! 3jj_j __ll J__>jjJI J__JL) ^«j 4__J_jJI j__._1 jj**- (jL J_L_JI _;IjJ1 |_— 

:1745 4__u jjLsjL* 4j_aL*j JjJ-J1 Jojjjii -JjJlj .4_jji_ Sj__J (tLSjJlj ^jltill 

* r *T~ 1 1 \ ^ C< * * » 

_njJLu>Ltl _j____l_jJLt (jji *jj-J jl ( lully) _Jjj J lj_u _)l <_JU_ _;l ^t-Ti.ij La, i ir 

1 . ' ' i4___jj (ju_j__»JI _n j m^UI jjjjlj jj_— J1 Ij-2jJ 1 , "KjJ <*— ■ (jjj-— <L*!l _ru_L±_v M_J I 

-» ...... * 

.JojjjLJI e j_» (_, -lj* i nj _* (jja Jj-u (jJj i4_uaL>Jl ___ 4Jjj_> jj*eJ i4jjljjjjl _jl Jj_jl LaLaj 

4__lj_ (jl (j_>lj__l 1745 4_u_ _jL_jLjsj <___JI j«U-l 2I...I,., _ru i <lj* .^tl ^-_L_JI 

(jj)_J (jl rajlt"H i'l ia _______ (__!L_Ijj) i4 «j, liill jj__a_JI ___■ I _j a 4jL_J1 g^jJLi jcj 4jL_jL_j (jL_jV1 

jjL-JI j_._jiLajJLl l___(jji |«Jj_J,I _| >->-»■ nillj . L_J Ijcj" i ii aj idjj ~n 1 1 n (jja jLC-l _-ic Jlx>- ^MLjI _Jj_U 
.4j__ilj 4i ijJ—a _-ic »L_i 4jjjVIj 4j_-i_i_Jlj 4j_cjjI_JI -_Lcj-_ijil (jj9 4_iil__a 4x.j a ,-r a 4__aL_a _-ic 
i__Laji_il («— 'IjJ (__i-J L_ij (__Jl_jLij - Lal«".a _JjjST i4ij_ 3_j_U_ _)Jj-J (____UI (jj_JI Jivl__3 

(__i»j pjl.*.tl (jLJ .4_uj_a j-CsIj 4jIjjj ^cLc __ic -JjjSij njjjjw. 1 ! jl__»Li nIj ,___-. Sjjjjlj 

._jLaji_a (jja f jjl uJjJ («—iljJ La jLjjJal __ic SjjjJl (_i-J LJLc. *_>jjl (j->J i(_jLaji_il («—iljJ 

lS_)lj__»JI ___ oLjjjJjJI (jj_J LaJ_x. (liJ-eJ I jLa (j-Jj 

j_J-_jjjj (*ij~r i (—jLajltll _-ic Jj— « a— »Jl I JL>> JjJ— — II (jja j - — ■ j - ■■ '(jVI (j_a 4_L_, (j-____>. juu 
j_u_> jjj L 4j_c_J,l >_)ljJL>Jl (jja 4jJ[ __j Lj Ljjj_ I jj «^- ■■■jl i>L__j_a Cjj__\j 4jlj_u — jj_j (jl «jJLl 
i"i i <M LaJuJC. IjjjST I \ j mi _, i «J (jj (__ic- , l Lj^l Jj_- JJJjj) 4jj£ La <Sjjla_ . Lj_wjJjj__JI (jja 
4 fl • - "j (j__jej_ jl ) Jjjjjj -^i -■■~l iLa 4jLuva ___ JljJjjJ 4J|_> L_c 4jlj_uj jL_j>. >-Jj-l __![ CjLjl! VI 
JJ___— II i ii l"i V a (jji (j_L_>jL«ll j__4jl 3 jl_> (jja 4 i im-_ lLL! j_ijjj i <l jj~rj (4jj__j 4 K mi ___ Ijjj-> 
.r"-_J-a 1 j"i i i aj 1 jjjM ^l n~ • i.VI Jljjj -j_-> I jl 4-jJli j___I _>_>jjJ jl, U"u,.l __!_. 
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oLlcloJI oujjj o^JJJ-o^JI 

3jJl_JI j-l 4jj->-1 (__c I .IU, (jj__i (jl __lc 3jJl_JI _j_»_a____j *l_i jjl Jj-jjSJj 

3j-— J I '. ■*■<- i^l 3 l p . ■■■ VI 3 i ■ "> ojl j .4jj>. _M 3 ^ ■« .-.1« I -ICa 51 j-- j L-> ^iiii ^".11 3 l*... VI 3j jj_a 
(jjjjiijrill ~*_aljJ __-) .. (jLSLa J_> _,_3 i_JJ_ CjLa^Lcj ,__LL».yi _,lf ^jLa ^n~i-- a ___> I JL>. 4-J*_- 

Who) "s__jjj_U jjjjjji (>»"j (Jeopardy) « jJ__>ji» __~_~L jj Jl» ._>-L_Jl U-i_.L_j ___!! 
"__,j_u_ jj jLjyjj" Ji* Ljjj^uijUj (__ll l_jUjVi ,__-j ;(?Wants to Be a Millionaire 
.__-____ 4jjut,'l -iiLL-.yi j__s_ _l ,4jj,jjII ___> __J_ J£ (>a («jklj i(Trivial Pursuit) 

,*___) V iCjLL>.yi ^JjuJ LsUaj 4__,jjJ.I i_jjL__ LlujIjJ. JcL__JI Jj__JI ___» -~jljLl>. , _'_- 

._,i.^~~llj ^ U'i i uVI ua. 

J*L__j il_ijj>JI 4j_luL- 1 ~ 1 j j U Loj i«' < * . 4l_i l_U_ j _-_c 3jjj_>JI Lj»jJjJ_L_!I J « «~ 1 n 

* _ 

.Laj_ 3 j->ljla - i i i-ni i L^jV il_iL__>L)jJI cliljL-i-l ___) Lj-al,. V iiiil _)--aJ.I (>o_? lil (4_l_>jLUI 

* * 

3 i ...~tl (jji _*jj "lajjJI 4_u_-ljJI .Ujtl (^Jc j_>jJ <-jL__>LjJI CjIjI i"i--I CjI Jlj i l_UjJ 4 ~rj"')j 

___*VI jL__jl «_a_. .4 niii') jjjLJI <Uaa-JI 3j4_»._ , l _--)_-cl ii^-ilt *_?jJI j-l__V___-l __JL_cjj_ .4Jj__1I 
l_.jl___-L (_v_-_k__JI 4_u_) £-klj_u__ i LIajJj La J£ Jj_- JJJu _-_!! 4___v _*l (jc 4jL>.VI ____ L-JjjJJj 
j_£_M ,j__ie__JI (jL, 4j_L_JI 3j<iill ___C j-JjJ _--ll _ 4__J___U (CjJ-oJI ^jjjiiU _)[ .-_Lajl«,<ill _-_-> 
- __Lajl_J.I _>j__ jLj-----lj (j_jL>JI 4j_uJI l-Icj Igijijl" 4___u lIi Laj.lt.- 4jjJ 4_ujJ.I (-.3 Lolc 
■ 'II" i" 3 . 1 , j-jjjl -I «j 4_)j_J,l __Jl J---L) (jJ . 4_Jjj_LI ■ ■! . ..~.<V 3jljJ_w (-jj-L-1 (JjjJ-JI i nnj i ii 

• 4_)jjlII _--C _jj_<__jj_ 4___u «____Jlj i j-A_oeJ,l (__-) 4j_u3 J__ 4jj ^ i n ) _, i"i 7ij «_,-- _~-9 

* • « 
La ______! Iju. :(jjjj_u (jjiLUI »*■■' ■•■_) .3 Jlj_>JI 4___u-'l J43 3jjj^ 4 n j nj _,lri~-j m La Lal 

• 4oJ^ («_-__-L (jl jJjj jn^ll (j_-4J 

I ij i 3 II ... j jj""'** i __jL>- ' '*.'J '"' )■»"" i '1'j i _-_9 4 i*iij « 1 1 4_3jc (^3 C-jl :_-L La Jj-r."i 

u »> - * 

4jjJ (j[ 4jj_u jl J_>Jl Jj-i_- . ScjIjjj» __!_._)_?(_>>» :^-jl.n"a .4jL>.^-1 I jIU jl JljJI __J[ ir.ii"!"!'' 

__Lj_______Jl _)*-)« ) j__5___ .jlj_>Jl ___) _JIj_li1_'I (0 j K flj (j\j-_-lj__J_'l l j_>Liejj/-'l (jja 4cja- ~- .a 

J__xj iIj-l--Ij . 4jjj_>JL 4_u»__a 4-__*L— a Ijljj L__dj iJj-I (j-a I j« a lIijjLo jl Lj__C < " . « o i « (-jJI 

,4j <i__j |j ^^.ji, (jjl i_flj_u (jljJ_>JI jj_j _j .*j__>jll Iju- ___) 4_)j_u La (______! __Jl jjjjjj__JI 

<c n 

4 ili^ll i a ___> Jj_-J_J lj-*L>. i'll«-_i .Ij-. _*ljj_ i____jj_a (j[ .jjla Jlj-J. _)-[ !--_ :i ..-»-«""''* 

* t — • 
jj__»j 3l_>-_J .(jljJ-tJJ Jlj-i_JI I ju- Jj-u -4 j 'I <____Lj j-La-j-l \ \ I (jjji-l s Lp-I j_lo ^-a 

43j_L _-J[ 4jI j jjtjjl (_lc -t-aljjl CjIjJLS Ij, >ii i~n.il (jAJ" Ljpl _ ^Jlui-^L (jjrt~i^LI l jHoLi__-_'l 
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i-ilill^ J^ol l 

(_, i « j I iLa "lL_L__-_}jS_(jl _, i t j IjLa iCjLISL-*}'! ._lA 4^ j_)lj_j jaJLc. ___) . ( L__>lj__l ) . 'I~..':.j- - 

-jL_'_ _jjS_ _}1 

3L_- 4_ic i ii L_c J»l (jl LLAc i JIj\__JI I j__ (jj» |Ojlt*lL _* 1 *"' ^ _, "» j_c***ii 

__s (j^l 4isjju L_. ,_>_jl jJLI ___c JIj_»VI (jj-^j-" ■***'■- (___!___»■ j_u .|*JL_II _dJ_ Ji_- ___) JL_I_S , I 

■ -_)_■■■' "* J **_)*' "■ 4_j__lj__ i-M — _Ijj_kJI I i 'j 1 oLajJj— II (_-____! 4__JJ_,I (_-ll ' .**'*> l_Ll ._>____- 

-4__l_JI (j__ (_v« (__->■ - | Ojlt*l l (j[ S"___>J _;l ___> L__>l jial (___u,jjJL1 J-_t_l j_)j- __J[ 5_jL__*5'L 

(jj_- j-ajj 1 'M' i lnii l (___=. (jejj*j , L_ol (jjJLilijj- J-)JJ £A |-Lft__b*_'l J_e_o ^JIjjJI __)! ni^* nil _, "*.' J ' " 
(jj^jm ._>ll-i"in>U (_j_*J,l J___JI j-Lsl jtjLc Juu ^JLc ^"liijiiij .5 JjJLjJI (jjo JLJj-U >'ljlf 

___]! - 4j_u__»Jl («JIjjJI Ltts-^j - _j.ulj-,_vi ^jljjjl 4_l_,L» ^'o-U I j__ Ji» ___) ^jU'll (jLi 

.(<JI jjJI i_JJj ,___) 4j__S 1'mlt* Laj L_j-kJj 

<L__Jj iLuLu Jltl _{_-_] (jJ oLiajJl (jl l_jlr _;_j _)___> 4_uL_Jl (jLu.L. 4__ja_L- Lal 

_j_9jL_ ,___) (j-ojj I ■ -» -» *■ 4 o I t* L 1 4_ii__jl L-_>-L__> (j_- i(j-4J- -9 (j}j-u-. ^«JLc __-) .1 "il"iir- ^jLu 

__ic i^jlt"ill (j_l 4jj__9 (jj____j ^«J .(__jj_JI j_L_JI ___) j4j_b__il j<i_-l ____ ^lUaj ( ____)___ Ls jl ) 

(__ iim-*- i I _ ,4jj____JI |»J--JI -jLu»LI |<___) jl i L.L». 4_Jj 4_*_-jjJI __ic SjJuDI i (jLjJLl Jjii» 
* * 

.Ljj-k- lj-J_i jji"ijiii L_J 4 jllnll J— -I -r*ll ___C L_~-_-l J_a 4 aj*°) (j-Jj i JjL_jL_ ii j~i i « i4-__i 

lju_ gl «iltll (j_o jjjS^ (j_J _-3j .4_>j__U V JajJI LajJ ___*J (jliC i^jja-Jl «Llj_- ___) i^jlt~ll (jl 

Jjj3 I _ <i 1 1~ i (jl i i-irj __jJI «L__^U - ■ ... *'ll ■ : J_9 _;jJI ) j_a__jl ItJu i_r_i__JI jl Juo __ic (_-i_J,l 

^oJju (jl i 'I i-C.aj V :J_9(_;jJI) jjJjJLssj Ijjj-»J i ( 1_j j»L_JI JM-w (j-a l_«lt.*_ LjL- i L_j j»L_JI 

* *i r u ' 

Jjj .(j_[ .4jL (. L_jjlj i ( 4 i ii li m ^_____JI <__J_ l-3 I __lc 4j_-_L__- _____ i 'LiSLaj .»(_--- _;l »jJLl 

_;jJI) (j_*ii«'ntj ' (*__)L_ J-ilj ijSa_L_ ju-Lilj i,____jU j_«__l :jL-_;jJI) (A. S. Neill) 

cc » 

- ju- _>_jlj_,l ___j_L»u ii_JJ_ (j-a («x.jJI (_-!__) •( 4_)jj-«_J JLp-jJI jJ--_J.I __A 4jj_»_JI :J_9 

."(_____JL ^jirJl" - ( John Dewey) ^jjj c&>. cjLjsj L__j - cjjj_>j "L___-JI 

i i i i ii i 4 jllill ' ' ' **■" . " i4jJL-»JI '"'t ■" ■ .jt I J-ej> J-c-J 1 1 *■ '"■-■• __-II 4-u_-l j__)VI _>-jl jjl (jl 
-JL- J-)J-J IjJ-JJ '*■! 't _ "' (j-a |<__J - ' «" ■ ■■ La i 1 1 1 ii i 4_L- J_— 'I <--lj^->- (j-a |<-_J - — '■ -"■ ■ ■■ La 
Jj_) i-iLlCll . _jj*i-»*lj... 4j_I_JI /*____« _)L_ i 1 t*n (jl Jj-u I " ' '"* (_>__-___JI I *l *~l"_' (__xll <_jl j__»JI 
JjoL-jJI ____ 4iil"-VLl 3j .ulj".*-VI _jljj_»JI (___) --L-e_JI I *'»•»■ *.j ■-■ .4jjj__ -jl_j SjjliC 4_La_JI jjii 
Ltu 4jajlt*ill CjI niiijil ^*i_*iinj .|-jjjl 4-ijjj'i< \y\ ljLJS/I ___) jL»Jl J-b L_- i L_JL- J_J_»JI 
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cUjjLoJI diuj \jQnxxy^]\ 

l~jIjjJ-J,Li Ljj-al <T(ft>l (j-a jjSI I jjl*- <-.l.-»»-. ^pjt 4_l-"->Ijj*5VI ^jl "....VI ,-.ljl ■*:,. 4.Uf ^jU*...' 

* 

Cll JJJ I j i ajjjj' jl JjLsjLa ^oj.lii" (jj» Vjj-9 4 , ^ . — ^-Js Cjlj-j-i- JL--cl-> J_> Jls-jjjj/ 
^jjL-lJI roJLc __, i - ■ ^ " <«JL<JI <-L-ejl -j <i->- (j_4 UJ-I^.O-l **' J - » j ■ ■■ it-Ljjj-JI ^^Js 4j_i_oI jj 
■^jilTll L-kjj^JJ (4jJ (jl (^-J-C <f.LjjjJ-JI (_---3 CjI jji- jL-ejV L-ej-LjjJ (jj - ' ■ j (jjjJl (_-j-"->Ijj-»VI 
(jjijl Ju- (j-« CjL>-j jjl (j-icl (j-ic Ijl . (j_a |Qj. <-l-> j j!l^VI (jLi 4jjL"JI -LojJL-lII "jlC-jJI Jj) ~rT i » 
(j-a <qj. l-J*>LI--JI (_J-> jl <jl lAjL-L-i "j-SLs (_-J[ (JJ.JJJ (j-a ->j)-n-l»~i U ^jpjL>l |_<*JL/- _fj-J 'f»JpJ.'~^-l 
<J_>"jJI i«jnij . LyjJ CjLL>J (j-C I j injll (_-J[ L^JL-lujJ (_ruuj -c^Lij-jJI (j-ic 4ImiiI (jj->jji--j 

<-j-jl»". 3j_jl>. jjJl-». *jjj (_j-Lc SjjL-JI 

^.ic. "_,.„l , ..VI SjJlcJJ 3 .... 'II . "lCjtjLCi iVI «jj. J-> JjJ__j_li «L-t j jjisl «^<i"-r rfi -junlu Jjk 
(jSJj .4_J_c (jjlhmij L<uJL9 4-J.c. IjLjll? (_£jjl 4 mii'i tL_> JJI igj" m a ^-Jc -.jjJI <j_jL_JI J_-»_- i jjSLclJI 
(j-L <<J i(jj"jJI J-J-C 4_Ii_j f-JL-JLl S-jjjL-e-o 4_3jjl->J 4jlSL>. 4jjJ fc____L_>' _? jjl <t _J-> jjl L-jJjjjSJI (j-iLjjj 
(*4-ijJ -> Jju 'j»J)L>- (jJ jJl Jjj-C.yi <.-_> jb L~yj . L^j-c ^jjJI CjIjjVI jL-c-Li ^ VI Jjl-JI 4jlijjjj 
L_JLjj-> <jL_> 4jV iljL>. L_> j (j-L f-J jlUll (__--1jlJ,Li 4j_CJj I a-j- _'« U-l j^Lujj/j-aj j-»i-JI 4juJ-i 

. L4-1 j-«j f»J ^^jjl cZjIjj->JI (jjs jjjICJI 

jJLc 4jV Lj-C j LiJ JJ-JJ jt-,.,jla .j-jJ-_JLi (Jjjj-^U L-jjJe_j (_-_Lc 4jI j c^yjiJI 3 1 *"*«.' 

(j-CJj /»j ,Ujt I « jjk (_---3 " j . ^ j~ « |_<;jj <U CjjL-s* JL9j ' ~>J)J^ (_-i>- I j « * (J-aL-L-J L-JjLo ililrj i<->j-« 

5vl>-4J cjI r j liSj 11 jJL-j L.j-ic 4~l>.I j-ui (_---3 LjJ 4 iinilLi 1^-» . L-j-ul .jUnijl (jj-Cj jl ^j^ «j 

(jSJj .(Ja-IMJI Jj/>Jl (jJl L^i-jjj ^-^Jl i*jIj-jl>JI (jin-cj Jj>. JSLfl . L-fJjJ3 JjjJo *^L-i Ljjj LjJj <Ujjj-<3 
JjLLc-LSj (jjjjjj Jua LjjjJ JljL* 4ju"l>j . j»jLaJI Jj--Jl (_-j3 jJU-aJI I juti 3j_lj£ 3 jji-S lii, l-r"ini 

' ^ '> '" (j£. (jjlf I ""jj ' fr IjjJI (.^Jl (jJiLjJI j-LaJjjj<J .4-Jjji (j- Jju ^^*" ■ * (jjSLjJjjt -LjjjjJ Jud I ^ l"l^J 

• » ' * * 

L-kjjjej ^yjj I CjL>-jjJI 4_l4-*I I '■ 'I """* I l-jjjji jl .f« jl«~H (j£. Ljjj£L-J jjjlj (^J-i IMjjjo Lajjj Ljj9lji"iiiil 

-l<-,il u i<-3,.M<.,-.l.l r yijl J b.-....l ) jl UjLjljjtli-jjjuijl ,(SAT)oIjjl2JIo^I^-^LL-JI 

Slj-sej '*■ *'!<- 1 (_-~JI 3j£L-JI (_--i-lJ — "UjjJI (j-<J (j^jilj (^jic 4jul9 <*ji»jjl (jl »j£-3 (j^ . jL>. 4jl (_-Ji*. 
4jjjfL>Jl f4-L>ij -u-c-ujji 4 j 1 jJLllu — *>Lli) VI ->JjJI LjJj lJ3jjjlj Vj i jjj-C (jj-ljJI (jj-aJI (_---9 

jjc JjjJI (J-.3 !>L-i"j-tJ. JljL-j 1 JjjJI tj-aju ^jJ- L-uL-ii JljL* <__-jl1I jj»VI jaj — l-jL-jJjJ.1 ^ 

(jjjjj «UjjJjji JSj LjljjjiJI (j-« jjj-C jjjjT 1 11 .4 <ij.L9 SjjJj. — jjjjj-«lSJI (jjj 5j1 <i~ mVI (_-Jj*. 2 jjL-JI 
(jc (_jJ-»- (_,! yJI (_J[ CjL*j < > -xjl jlni-->"iiiij .ti^yjj/ (jjl 4jj->" (jjt (j^-iV 1*1 ^gl jj-cj (jj j[ 1 4 ii K~i 
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ull)|-Jn p)l 

jl n"i'lVl ___ |fl < **-r*ill (jc j -- *"i i «J tj»JjJI 4_ilc jJ_jj_j _"jjl i^fij1t~1l jL*-- _-- IjJJ L4J _)l jj___i 

~Uj_ ___ jjjj m^II j.1, >V~miIj (jjjj___JI ___ |4__*_J1 ___ l^liV«) Jjj» 4ji*->lj_-*_'l oljjjtiJ ^jjjIjJI 

.(j_-1_-J_--_l jjj 

^jk I j*M t-> 1 -^jjjiJj ___- ej-ll 3j J_)j Sj 1--JI (jl ^o, jii i I 1 1 i 1 11 4l±_J,l 4_i__ (jj inn'*»_l ___i 

Jjj» ^"""-rTiiiiJ i~>j*jj£ "__Lj__> 4jj_>lj___'l SjjJkJI ,j_>. - .. — j... .4jjj>JIj c_. jJJ (-jL^jJI (j_L_J.1 

j»M_l j 4jjjjj£JVI i_iL>JVI ___ |»_jjJI ^ljJ Loj .Lluijl jua J~_> J-»"....j , LUjLLo ___ oIj_l>JI _ jjt 
cjj^j (Everquest) "*,.,,■___• ji-l" Jl» LL_JI _>l ^,^,.-, ^jji ____lj ^,,,, (_.„!. il jL"-Jl 

i4J_£J,l JjJJ p _ ' " -LljLst- ___ 2 ^Jljc _)j '•< , „j (jjjJI (>_lC.MJI (jja i_)VVI _jL_4 j»jjJI 

"*U___lL 4jL*JJ 4 jiijii-- i-jL*J*_"1 aJ-tb .4iil"Va 4u__>lj__l i__ljufcl __11 Jj-ojjlj ___-*>__ (jJJ_uj 
~__u_L jLl_vL ~ _j • 1 1 (jj-jju I j '_ * „j (___!! 4 ,Ulj".'aVI ^ Li_*_"l (jl 4_vjjJ I _j <» _j-**jl nmll 

ijjjj» 4_^L__>-I 3L_- ^jjJ (—iL-jS"! ajjt (___!/ jLj_4 (jja jjj^j .(e-Bay) _-L-_"l __j-« _--_ - 

--4 *">_'_lj_ J— ^lj Jj ilju_j-ij IjjJ-U j__il ^JIjjJI -j_fc - ; ■ ■ ■■ 1 J jii"iiiiU _--)J .L4I4S1L L&Ac 

.(__u__-JI ^aJL-JI 

u * * * fi * * 

(jjSwjj— LjLuiJ 4___ul (jjO — j L-_ . .. La J_j 1 j»jj _-| (___> cL_j LaJjl i_jL_> jjl (jja °}L_ (j*** fl~ i 1 11 



i4j__>l j_l3*- I j<JIjjJI (___) 3jj_w L-4 jj_*I |«J- _)-_-. (*«-<■ 1 i 111 .L^J Ljjja ___ll _jlj__>JI LlJ l__> (jjl 
L__ nlijjJJ (___u__- (j_L__L~ _-l I - j ' - ■ *-" j (jjjJJI (_r-ta—*JI (jl — Jj.I i 1 11 .LtJjJ_ Jj__>jJI (___3 Lj_u_-J 

5j___Jl e ju* _j--JL .SJjjj,. 1 ! t>ju-(___i_;j___ll j_£__JI __L_._)jj_L_Jlj iAjU-I^jj (__uj(__lll "U_j_VI 

J__cVI _" ij- - - (__i_. I j**j^— IjjJl_j (_--Jj *-* I _ *'**■ *J '|*J>jJI oL-al_>JI ___ I, tj-w 4-aj4-u3 *>ju_-*2*l 
JL—C^lj ■4— _;—--> _jLL>-I (jjJJJJ _)JJ-"JjJlj ■ 4 ■ ., 1 nljl (jjJjjJ 4__L_JL- . 4-aj*C -s 1 1 jl 

* ' 

i4_uJ_j "!ljj»I jj i_j*M iiilnia JujJ j»M__*J*lj tLs-Ljl (jjJJjJ (jjjj«L_l,l (jj-Jl_»j_ljJlj 1 _ji>. JjjJ 
___ I J_e_*u (j-a ^__> '*■! »^>*-»-tl _JJj J_-l ___ nL5>il _)JJl*j (j-a ._jL>.jj JujJ ~U-ui__)l _jL__j_jIIj 
1 1 -r i 1 11 — c-ljJlj 4_)jju_LI (____Jlj _y_>j_Jl 4jjj — *Lj)jJ' tA" _)JJ— J-» • JJJ^ Lu tf_l JL«[ 

p j ■■■ "• ■! jLl_C.I ^gj-Lu 4_j»> cLulj 4jL_ _JJ j *-»J • J-bL-eia 4jl j » "-j - -■ 4-i__u _)Lu_La _)J~l_j_*> (jl 

« » » 

. (____) I ^a__cl _>_. L_UJL_-Jlj I j_- (J5 (3jji 

_J J__l ___ .4 il t-t t L^jjiJjJ— 4_L_U_J 4 . * - II , "il^ , !^tl — . t I j^.t (j^l^U— — Jtl 3jj4 L_jl j (__— Jl 

, ,IU 

Jj i ili a t4_i 4__ol_>JI (__^__]l CjIjjI 4j jj p j * * JS _)lf> t_)_ jl jrTniitl -1 tjUII 4___j__jeJLI (_^_____»Jl 
(cLlj 4-_ujjJ,l _-j_> Jui_ ,JL Cjli _jL_L_>[ (_-jJ (j_j j_I 4jl 4jj_ _,'<'!< al Lj J_" . -I.t-ll -IjicL 
ijjijI jJLl __3 4jJI_ujIj 5j__S ■-■ ■■■jt t>jufc _jl ^CjJl _-Lcj) .4-i_jL_U JjLi. (j_a nLui_'l Jj_S 4 illill 
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oJjJloJ I oujjj ij gjj^oAI I 

4_uijL&a1J l-jIjjSM jJ-Ijj .LLjJ (jJLJI ^.lU*)! CjI iin»jj- ,_-J* iAIjl^ L^jLs .4jinll 

• ( Carnegie Mellon ) (j^u* (^jjj 15 4ju- U. . (___4> <Aa*s l 4-u.j LJ. l . "uUaJ l 

^yj^ ^Jjj^jj -»j_-e--_) 4j_-iL>JI l-jIjJJj-l,-_*lJI £-±.<i -*Z JJjjJI lj"M-L-JI (_-Ji_, £pJUJ < Jju-,1 '"'J~- 

J--C 3j lij**"! fi4<\4"i (j-a (J-aJjJI i 'I X «Jj .4_jLjJI £JJ*-fl l-jIj i i nll ^yJS lj-1 i ■ -lj .4ji^L»JI j*-J-~- 

* w * 

.(<>_) i ii ii iLj *j«.<l.~_j (jl j\j_-e--_) JJJJj <■** II 

l_-JJ-. (<ijL3 (_, njli*i ^Ltij (^yjj 4_L4-*I I j (jj < > j i ii La JJk Jj i4j3jju Ll (jujJ i4lt_9 I i i*v «j L« (jl 
Cj^LcLjj ^U-liio (j» I ■* '*■ ■ ■■ SJIluI Jj->- 4_«^J,I 4jj£LaJI LLj-__"JI jjJu-u .(j-ijjljjl tljVI l-jL-Lu 

.(^1 j-jaVI 0 -jl«",ll ^JLJI ^ l-j>LL-JI 

4_)j_«j- ■ .lU~j , L^-lLc JjU_»_>JI ">j *J*» (j-C Jl ■■■*■_* .3I*...I ■ 5j-,_.t.~*l l~jL-ujJI <__Jlio~ LiJLjji 

jJJJ j fl*Cll 4jJl»-I ^jjl (3jit!l jjj»"II (jj** j ■ ■■ Li*v 1 if .4j-Lui"*jM \L\\~ I j '"* L-jjJjj (_pjl l~jIju->JI 

.3 JjJj*- i-jIju»- cj»l ( jn i T-j (jJ Lijl ( jii «j .juiSL. e L£ i ji^lj Jj . e L£ i ji-TI -«_u 

lUIj-l»JI 

(«^jjJ -r M/ilj l-JL1a ljjL-> (jjjjl jj-uj^j-c-JI Jj i cl oltjl Vj- (jj-oLuijyi i^-j-LoJl LjULc (jlc, j \ni i nj 

i <H *l 1 5 y *.'i t-.~. . - I ■ ■-«■ 



.<^Li___ll cLiJjJl jL-wyi jl,Ijl--j>.Ij :(RogerC. Schank) tiliLi .^^-u/ 

jJjj j«*CII j*>jij*- 4-l__J j_Luilj 1 1 jj ** I -^J lj jjjuaj (Jh-Jjl ' ''"'.' "*~_***^ *&J-u< Sjl jl (j ■■!-- » (ju-UJJ 

i(jj"nnJJ lIijjj 4jlxLj~-j j-JjljJI j*.jic J-ji a j_i Jljj ■■■ — *'- L-uLmj Jjiui . jjJUa (_,-r j ijL-i 4jlj*L_-_j 

-■ * 

«(juiLiJlj jJJjj-*CH J-ic j-JjlIII 4jjJ-u :4j*CjaLljjJI 3j£l jjl» i_jJI .L^J (J"jJ*-3 jLluil 1_JL>. jjkj 

.(Dynamic Memory: A Theory of Learning in Computers and People) 
Tell Me a Story: A) "^li.^llj 4j"j">.ll 3 j£ljjl ^l sjujl». 3 jJaj -.k^h ^ l-JL>.i"j 
The) "ji-JI ju^-Jl J-Jj"j .(New Look at Real and Artincial Memory 
4i-Lc3j-_ e LLjJ 4jjjj4_3jjJo :<^,\ j-ls^I ,<il-ujl"j . ( Connoisseur's Guide to the Mind 
Virtual Learning: A Revolutionary Approach to Building) "sjUii "LJL. 
JjjJo ^ jl JiL 4ujjj :lUjU->,1I -rjU. ^j--uJl"j .(a Highly Skilled Workforce 
Coloring Outside the Lines: Raising a Smarter Kid by) "j_clj_"Jl £ 
Designing) "(^LlJI jl jJaJI Jlc t-jjj-i-CJl, -Jju --joi^i"i"j . (Breaking All the Rules 

. ( World Class E-Learning 
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uliJI\Jr>6)l 



•• | ■ • •• 

iio<s>i II < nnin 

•• 



- (general computation) j-L_JI ^umxz1\ r^ L -Jj 5 _M iiu. ,jj---»->Jl r,«,,rt\ 

4__)LaJI _>u __sj_aJ,l j^wjLjJL — Lj\jj-_j (jjj____jl ijj_-JI (jj« _-jLjJI ' iiir-wll ' * i 1< "i ___]! "j_4oJI 
Jftl_L_J j[ ijjjjjj»_'JI ^lc JU __L& "UJLJI 4__,jU-4 CjIjlj .jl^J.1 JJjjJI 4-u_,J 4___jU_Jl 

universal) «4JSJI 4j_M» _u.j_»__)L,j .__, , _ , }U (j_-_u _,_. ' *\ j*-. ( Alan Turing) -Jjjjj u-i 

_.jJ_> i—3 jjC ."UjLjS-a 4_LjjJ_uj j -II <iUi__lji.l Ijljjl 4jLjjjJI ___S ~ ■ ■ -—"■ _j I .sj j_*1I (machine 

2__1__j- 4___, jj 4jL (information) «oL-jJU-.» -»iu,^„ (Claude Shannon) ,jjjL-- 

.4jjIjj>JI 4j<jflLujJl oLIajJI J<_,U:*. 
* ***** 

(j_8 2 JLjJj 4 ir 111 *i 4jI __1c. 4-_£_) (jS* <ij __-!_' fl_< jL_->- _"l (jl «* . I J (jl . I irijl . ftj_»JJ (j< <ij 
<;l___i_'l I ji^j -Jj .--«"II •» i/- _^ '■»■ - ....Hj .4jjl j<ij< Cj*MjcL°j (j-9 "LaJjjJ I _1< -L>JI _)*_" ! Ls _>___*__■ 
r l_-_<ll Jj»L__« (____ 4jluiIjj (j< <ij Lsj 4j_>Jl <.Ij*.*VI «lLmjST (ju ,tj*i.*ll _"J_« ___S _9j-_ll -»j___,j jj_ 
-_5t___>lj 4mii,»->. 43jj>-jj LjjjJ _puJ . JjLaJ.1 ___"J ._>ij_ijl l-__J 4 jih.I-k -__j_«_'J L-jjJ _>"_JJ i*>j__-L_dl 

__j_- .oL«ji-J,l |«___j ^ljjl L-kli»-a (jru (complexity) .ij* - .*!! ,jy,,„» _-._ _>jj--Jl (jL_-j 

»l_> jjl (jj__jju |*-_jLi ** _ ■■' ' 'I _)jj____u (jjjjl «L< j*_M (jjjL>JI _/\__>-Ljl (j_a 4j_jjj_a_jj __IL___ 

* C( 

(jj__JI -_)ljijiii<i-- j-i-ljl (_jJI Jjju ,j--_u (___- - (jjj-ojju *Vjj_ _)__J . __*.! i i r-il l 

-_iJ_xj fd La JJ-J . 4_1^L__J <* j*j;U II 4jl_)I _j__u (j_a (j< o" i n Lj (jL__j_ui CjI jjjjjj__JI (jl ~ (jjj____Jl 
jl .Ull __' «JJI * 1< - f"i-*^>- (jl <j-j__, J_>J1 4**j-tJ,l j ***:*■ LUjLaj . •____" L (jS*l _--->- 

.L^is. La_ij i* ii.i j i i i(j-Ji SjJI Jjl- 

4i)jjajJLl jjjj i<i<lt j»jJ_- j»Lu_-L f.L____.l --■■>. "i (jl jjL-JI (j-aj Jj .4->ULlII 4__ujL<_4 j <i"i i ii~j 
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dliJioJI tijjjJOOJJJ-o^iJl 

.JiaJLl (jj-SJI ' "•—■'■ JM->. L« -__5J _-_J 4j_9_j_Jll 3jn'-stl (singlllarity ) 4jJ CW^J 

Ji"j1l J="-- J-«- V <'"'.-**•.) «J-*J 4 «--*. j-_il -liljJJj m^ll jtju__u La.t ir 4j JjjjjJI ^Jub <-_,lVnn 

4_ajjJ-u (jIjjuJ i4_)LL_JI J SjUI <_---. «jJajjjJI (J-_>_) Jj " . ' i .iT-3 3_l_L_JI «LjjiJI 3jj__> L-jL___.L 

__J JJuJ 1 o ij JJ .1 jlj-r" _j_- . L~L»J . __"j___J1 J-L-JI j *»*'.' iAjjjJI jl 4jjj__u_iI LjjL ■ - ■ — j~ (jl (jSwSJ 

_, * 
.__-ivLoj (jjo (jjjjjjj" C-l JlSjjJ. L~u£j I iii<-»j Juu LgjLa i LgjjL_- ___J _-"---■ ^JJJJ^- "L_jL_J1 «jLuJI 

« » .... ' 

(____>1j__) VI jJaljJI -. tt- . /pji.-.j I ^ j *«_ ^ . „ .11 , ^ ■ . ^-.l ^ ; .1 f l^ -,il ^j^. < , \l : . „ 
,j_uJ Ur __>l j^IjJI (_____■ _.l jjfc<Ujji- cL_j L. LJLc.^jJl c^jiJI ^jSJj , (virtual reality) 
L-L_. ^jSU; £jjj1* jj»j) J*-- Js_1j (physical reality) ^jUI »_-1jJI -*l__[ SjU^ l____>j 

_Sj__uJl (__j____JI j-£>JI uJljjiV (j^aSo il JLo- LajJjI (_£j__uJI _JljjVI fL£S Jj ( V j— "■■-« (jjSu (jl 

o _ 

V *»j_u_U j - — JjJL>J 4jnl«ll 4_uiljjJ1 ~ LuLuil — jjk ____5lj__)_M JjsIjJI .4jjj__j |-a-4>jj 4 i« 1 ___3 

.(_-J_U Jjljjl jCl" (I 

' f •> » 
(jj* I _ 1 "■ ' 1 _ 1 V 5Jjua - 1 . „1 . ,, 4j _)J__L|I jJJu--4_— 11 3 J—l (jL_— J 4_Jl_— >-J1 l_)Ll)LJM -LiSijja ' .-—1 

SJlo-jJI 4^L____Jl ■"■! -_»"■ "1 1 __J- '"'lj"jjj.' 1^ll' a .<i_i_Li__>J1 L-iLajUU ^<___j tljl ___3 Jja-*! l_iLu__ 

i")l i"iii jj Jl_j 3cLui_ (j[ ._t"jL-JI Jjjuilll tLol t-u j j i"ll (j-Cu V JSujijj iIjjjST 1 ^ I ^j"j (_yjJI 

.SjuwsIjlII jLo£.VI CjLsjji (jja 4jL i h if>jj jl (jSw4Jj Jj i^cjl J 4jlui jjal CjLajJjJ.1 j<Jij 4jLuo 

(j ^ ,< _i j «nn (jjStll 1 1 gjlr Sjlnjinll JJljj I oj '«i JjVnuJ (jjjl (_yii i JjJjejJI 4j^j(__Jx. i£-«lj-_JI 

<> jujiI j jJludI juj-aj-a (hardware) jLiJI \Ji .l^ia <i^u» <>ljj*l Jj ~ «ij .n J< -4. j .;-n 
Ijutij i(Moore s Law) jjj» (jjjLa ^L l-3jjjJJ ^S"! j '-n.-j j'j -~ ■> ■ uiijj i^^i-jlj 

olujjs-ljjl CjI j i4JijjUI phill ^ jjsIjJI (j[ .4j_jjiLji->JI oLJLJ.1 (^JijlJ ^jJl jjfc jujJ.1 ^LkJJI 
(j-«JJ (JjuJ (jS^Jj 1(3Jjjjs JSujij ljtj'n^-i'1 (jSwu i Ljpl "ii^-iIjjo i Iji l-r~1 (_, li^Cj Lhj 4ujLjJIj *>j j« mll 
Lal .(^j^sLjjj^l Jjjs 4jjJL>JI lIjIjjLIoJI Ji-uiJ (jjjJl JjSlll ^jaljujl (jja ~JjJI ljufc jLtjOJ jj^j^-j 
^Ljj l£JJ j Jlla I jU : ^« 

i iiii-t i «jujujaj 3 jL~jua 4u]J>-lj LjJJ" I JJj '■• ^SlsejJI (jSw«J V (__,!) I ^al juJI 
(j-a (jrLCjJJI (jjjuk 1 1-» I *»• I VI ^OJjJ.1 (jj*J .4juujJI -.(__uji L~j">LajL |<UiUJ (jj jjl i(__ujaie-ujl jjjjj-«S*JI 
I i j i n") (jl (jja l3jjv LjjjljLjJI (jja ^JJj-i *UL>- jLuujl (jjj ni«1l (jjJjJI 4jlujj ■ * ■ ' j .-y_alj-Jl 
4jJljJI -J-aljJ ju-"l (j* LjjjjjJIj iL-JjL-teJ (J La jjiij i*»JjaLi jLLrij_1 (___3 (Y2K) 2000 4_Lu, 3 IC - 

."JjLj. "lAKjj (jlj <Uj- ^-<ir"i1l (jS*_«J __; jJl (>jjJI (jja "i__j__~JI 

4jol i'i iJJ ~ jjfc jjjj lo^ll ^lc (___3 4_j_Lll 4j-_i/ (j_u_j_>Jl (_-J_a (__ic 4 «?!_)" U '~i*VI -~— *VI Jl__I 
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ullll-Jnoll 

jjjLLuj/ j-"-j ,i ^jllC"ll j_» i"l 3*L_.l_j cjLajlSL»yi 4_«JL_o (j_-i I - _"l ' ^rsJkL><jVI jlj «*...! — 

<jl ji<-ii JJJ-i JL3- ___]! |_gj ni 1 1 1 (j_a_L>JI 4_j_3 J i" mj (_£ JJI 3 JlcLuiU l__oL-L« -r—J- 4"i j n m"i I i X <i j 
j i*ii jll j»l jL-t-i-uil (jJ^. miii jl_ '.(jllalL L->Jj-_--> (jjuJ jLu-»-! J_AJ . Ijj>- 3j_u__JI — j»lj_jl 
Jj"*-"'' (jl -J_-> (j ' ".' J-*^J iLuu~- (j— _J ^jLUI Jj"j"niil,l ! JJt> (j_vJj . ~_ijjL ^ ^jlr Jjju J-Liu 

* 

. I jj>- 3-u ■>.-». <~jLjl£L-[ j-^jj jjjj i o^ll -jAc (j^a 3 jjj_>. 4_L>.j_a 

■_jLsjl_J,1 4_3M_C (_-J_ jjajjl Jljjuj iL^Jjjuol (_,J_ JJJJ J n*s II f-jl** jjju (jl i—t-cj <4jIjlj£ 
(j^LiaJJ 4__jl3 ( bit ) CjL-J J--JJ I * ' '"- 4_i_> j 4jj_"_3 3 j_c_3 (jjjLui jj__> j "■-*- .4_uL jj_j_JI Cjljln«lL 
J-i (jJiLi) I jl n - I *' *'*v ■»_■ ""vLiS .JjjLA-l (jr*J "'II-'-"' "Liu-i-s-iJI ^JlA (jSJj i^Lj-Li) ^LLj LuJjjjL 
(__jLj-A_9 ^Ltaj (__J_i (j-l j"H 4JjLoJI CjLjJI ^«Jajtj* . Lbj-ui. (j_-t jtuil CjL-UJI (j-~i«J (jL_> I jjj iCjL-uJI 
ojl£ (jjj_L-jJI (jjJlll j_i-ljl (___3 4_-jL-_ 4_°JL_a 4-4J .4-ul i.-i-t.*'.'! L_jLujjjJI |-mJ_o> (_-_-- !>Ll3 -^jitt" 

£jjl_uil Jju 4j Jjlj 4 iii^-iLc __jjj___ (____. I j j i <jj-vj (jl (j-Laj 4j_uIj_9 (___>• Li_>. (j_a 4_9j_3 j (j[ Jj-2j 

i * * * — i 

Jl_*u *_" — Ll_i_>l ■*■-- ■ » (jlj — Ljjl Sj-CiJI -JlA i_.i_>K m4 (j_a .^iiaj"^! (j_a j->-VI l-_uL>JI (_-JLc 

4__jLaJI '*■!* jll (jL Jj-SJI (j-v_«J .luLuiI jJLtl (j_a j_u-vJI jjjjl Jj>. j jjjjjj ,____-vj La l__u_->1j-»JI (j-4 

(_^Lj-_jus 4_iax-" 3jI_c[ l_^ Luj . (CaUSal pOtential) 4_iliie-a 4j ijm l-jLj^-? L_p (_>_._jJi_J 
> . ». <(_ » 

j_u_i i j i ii jj-ai? 4j (jj-Cj (jl (_, )t<i i ~ Luj_4 (_jj (__;! (jj-Cj (__SJ . 4_Lsl_vJI cjLajJjLll |4-luL (jjpLi. 
* * * * 

LL_k.l (_,«i nij Lj (_yJ[ I ilii ij I j-Aj .^hill JL>.I (j_a LuJ_4 Lj->- (jj^J L)' • J V-'-) '4j*'jj3 <j-« J-i "i" — 

« » (( (( 

.i_?j->u> I j l_<-llu-*-"JI 4^(j4_Cj (ji (j£Cju,_$jJI jL^l ji i(semantics) "UVjJI (-jx. j 

o[« ijjj-ljjlSJI j-jJx. (___a (observer problem) l_-_>i j_- *usl£v» l_jLl. cuL_c L» LuIj 

i (alien) Lujjc. i ■■■'■y j/L"" (jl ^.a SKiiill - j-* o-sjj*. JjJa l?- 1 --! .LlL-».] L^j l_3j_l«j "2" (jL_> 

lj. > j«j (jl t LjjlJI t "i?]j_* jjJlJLcj (jj-L (jJ .4j_)L2j jl 4jejjL jl (jLxjVI 4JJ (jjC 4_a^i»_a ,_gl 4jjJ (j— jJ 
(j_4 jj£> I J ■ — . ^ ' " J^ '■ ' — *>l_us — w ■ *-ll jjj_u_4_CJI 4_iLlLojij (_. i«- ja_-___i ~ (JjJJj- J---J ^-J-*. 

• |».J-r ill (ju ^Ijj-JI (^y-i 4-aJjLc j j i iii*?miI 3 J j ij i a 4-»j_o jj_-__j 3jLc[ (j^l-*. ^CLjJ JJ-9 

JjJ-tc.- — _alj_JI ' j"«* (jl L-4JJ .4_JL>. *- jl n- 4_uJaS Jj 1 3 Jljju 4jjJ_u 4jjJoi) ' ~ ■ ■ ■■ j I - ' * 
(_-Jl JjL-iJL I *' I ■ --j LuL JjJLtl (j-C-u i-u-blj J-Cjjij LjjjI jlj 1 jljl--*i (j^J-C. (j-uj i*ii ill (ji iii, t ijjll 3jJ_~j 
(jjj. i LjjL__i-oj -_alj_iJI (^j-S jjCj;*ll (_Jj_>.I 4JLj jio JL-kj («J I jlj . Lj_3j_ij L-uT — _alj_JI t lj"i«"i ' ~ ■ ■■ 
. 3 _lj ->■>■ jl 4jj_. jl 4juj-_- LuL>JL«_-i CjjLlo I gga jUm (JJjIj- 10 (j-4 ju_>l Jj^-J -_alj_l i 

(J-uJLSsJI fLu *>J-L>. L-jjL-l '(jjj -"-II (jj_3Jl ' *■ . --■* ' a (^.3 j"jj • "^H *jJ-C J-*j- jjJJ J-" 
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diiiLoJI djjuj pgjjJioAJI 

-_jJ_J (ju» cr-Ij^" ^ '"'lt t"<-"->lj .<_JM_uil ju__ _jL___ju JLuijl^ __~ <_-L-U ">Ju_«.jJI 4^Lajl«.l,l 

jLlo-Ij .,_-.-j__-]l _^_).l _,_- cJljU t __tl .(information theory) oL-jLdl 
(«jyu-aj ,-_ l jJ ._j:m__-I j_J -_>Uj jl_c (oJUil (single-point sampling) *>. j-UI -J__-_ji 

_)'*'«.» '"'* '* " _?L-e-a j$_l _"jJU__J,l _j__ll Lol . ~l_iL-e_a <_J}J_uil Jj_- -J-j-tj L»_' j"j.'."i^*t 4_uj 

.JjLuijJI jl __ilj_j__J,l j_cj L__*i . . __U__, j ■ - Luubj LjJLuij^ 

(_, itfl , I i I llj t Jj-JJJjJ J _>~-_) J-* (_> '* ~ _-l _> -J>— ''II'" L^ic '*'! .' '11 Jj-*- (_-J_ JjauJI 

•juj..i o*C tl -jlc (j-o Jj-I (jjill < <ii<-i'i t«J-__« ^tjl"!!!.! oVj_"jjjj_JI <>___> J_-a (j-oj .Jnilin"il L~_)j 

J-4JU <__-JI 4_ujJ_JI '*■■■■_■■ - jjt _>_-!j .i__ij__y I l_iVj_ij_Jjj J_-a i Ju-ilj J_J _J _>._>_ _J l_L* l__ _T 

(algorithmic) 4jjojjlj_». - jVj_jjjjj *l LjJ_u (j— _>j t « '<_■ ,4j__u__JI 4_oJ_u*_'l Lgj 

■ 't _yo 4 «i l"i i ii 1, 1 L_itjLuiVI joa 4jj____jJt ~ j____JI -_U__j Lo -ijj-sj-J (jjj i'nll (jjJaJI 4-~jjJo (-1—. 

.i* <» 
i '1 1 im " 11 (jl -t__>ljJ1 _>-0J . LoLoj J-UlLo lSj" i ii o (-1—. ljU_JU (j_u__U_u _JJj _L_c _)L_ i_"j__sjJ| 

._"jljjjl __Lc _j^_s-.__,l (jj> Ij-u-i l-JJLC J ."*..._■ i *.___ _j-u- <__-_ 4ii_uJ Juu . _jVj_jjjjuJLi 

-J _ ii 4.1 1 il, i.i" i ii I I j[ .1 J_v 3j_u£ 4_k_— jt 4 ni 1 i_l 4j_.l_> j-jC 4_ajjJo _)J_- (jl . L__jl . (j_LoJLl (j_>J 

L_iVj_ij_Jj_JI _)_- lliJJU i_Jj_e_j (jl < i ~r j <3 JyJLC __>L_j JlLc 4J1_i-"iiiI (j__u -r l*i ii -.jgiio i '11 1 nll 

4jLj___JIj __L<u_t ■ ^_.'i-^.* I _ i ^ . (jjj <_)jJ_JI (jj> »ju_> 4j-J.i_*--a J-e. j 4 ~-"i>J i4-ujjjlj_«JI 

,~U____JI 4jj .ii"'llj 4jJu-L_I -; jL-LU 4jjl"l'ill 

pLU _r_-.lj_>> -j- 2juJ_. — jljii.il <~ilnf :Sj__kII ajjt *u_>jj 4j_jLuj 4j1_c 4_____o l-LJIj 

__?L-_I,I c_Li_a_-j '_«■ __i_*jJL 4j».*vLc '*■! f jl i * . UjUyi __Lc <«^-j_-L_-L 3 L_> __-__-» jl o<~ 

_*J j (j-_i______jt_J.I (j-0 _)j_3 4___uiljJ 4_jl j inj 1 ,j i a J£^ »l_u (<— ijj ' 5j-_oL-JLl (j_i^L_J,Li 3 J-ojuj »JU- 

-_i___j _,<_ , __ ■ U j 1 1 (_3_l _-Lc L-bjL-L-i-l ( .i-rjj iSjUJuc CjIj iinl JlLoj i_jIj__ (_Lc 4 «j '«ij ClljLjJ-a 



.- 1.1 V*in>U 4_>JL_* 

pLuU^ (-Lc — jlj i ni J— — _■ 3 J_. '"■! 1- < it-ill _jLi_? l?J-*-[ (3j— J' !_>>-**[ (jt (J-_ Jlii ' 1 (j - tj 

(Jjji) LilLiA il_L1 j (jj_-__i __- .4-p-lj_>Jl -^Llill __JJ _-- 4jt-u —jLjj_ (4JJ 'L7-- L*-*-^^ - -' <__- 

(jt-iCjj (j_aj>-Jt (jl _) '— j "■ ' • lj .4j i *— > I jj-ll 4jj e l_u (__-" C jlj i i u j nif j n"i < »1 l?J--' 4jJ- (__i 4jLu_a 

.1_L__>I JJ_ll lj JLUS Ljj__jJ < L-L4 1 0^_|1<I1- _-*- L?-- 

. -c-vjjl (j_o (_>-jJj . -_--lj_-a juC l_i_j£jjjjj (jl " ' --"■ ■ -j ■ ■■ (j_uj-_lt (jl __jj,l 4_u-i (j-a 
,4jLui Laj *' _; ■» *'"■ <__L*Jj JjjuIj 4-»J_utj 4j__iL__I l-j.I (j-a 4_oi__» _o j__3_lc IjL-i-l Ljj_o _)l - < . < <»— 
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iJ.lilli Jr>.6l l 

J_-l <jj_u (jl (j*» »1 1, 1 (j^S .4jaj.*>L-ll 4_uj__JI (____ L_lL_*}l__-l . 1 «i-ijl . _JLl_> (jj_-J <jl J <i"i J Jj 

-'LjjO J---'' (JJjJJI (jj-Lj I o iji i3,ljii- J___ul (^l ,__1<-I (j-« 4j1Lc <jl jn-> (-lc J_> I (j_3jj_JI 

tLj-i.-M CjWj ,__1c J_>*l (jj-ajj-iJI JLjJ <jj_L> (j'l jj-L-ll (jj« .<__-_*l ^yJI Ji__*l (jja 4_*jj ___ll JlcIj-JI 

4-JL>JI Ij-^-jIj *'^"tl <jj| l__L__j _- ji.1 < . I U" lj -"■ ■ .. * LoUij 4j__j Lo j___M j-.l Viiul _>->- (_--_ 

__-J_jjjjjJI <JJ__ . I « J, ij I i "II i ii jjC 4JL__j[ (jS-UJ CjljLiJ Jj-JJJJJ l---~- ___ijj--ll (j.- 1 --- i3^--' 

«I ^ 

'i-ilji... *__<_j Jj_>. __J j ■ *>j » ' ■ ■■ . I j i i a ^UI jjn»-"!! (jjSa (jl (j*C ii <UL>JI * j__ ___)j .4jl_L_J 
eLij jLa . r I ■ *-.- VI (jjj Jj-jjjjj jj>.j 4jjL-L_l <~< n y*i I jl . j, ■ ..>->, II I j_-> _,_) ___jL-__ __)Li-> (jV 

_J>-J (jl J_ijJ,l 4j__ _>_J .»1 «rir- 1 ! 3i_>La__ J_~--> ___) 3jj1_ ____>__> __1M (_;_jj__ I g i a J_*-lj 
l__jjjj 1 1 £ i o (jj-v_J (jr-JI - I ■ ^i-yi 3l_"L___ i_j|jlir (jja _;l (j__u_>J _jL_l (j^liijiii JL_- Jj-JJJJJ 

.g-ajjl J i<-itll i _ ij 1 

pU*'t (legacy) 4-jjjJ.l -.LLJl 4_____a ^ (j_»j_jl __)[ ~--_-_j .<_u i ^<__i_ji <*4_Jj 

.(__, n i"> (jl Jj_t j 1 i"> _-__> . 4 i"n A L_jl 4jJl_»JI I i-r atjj 4j __u_>jj La (JJll-iI <jl .<_-Lajl_ll 
(____i_ij <4___L___JI <JJ__ ■ ■ ■■ ■■ -j .|-jL__> J_.j___ jjfcj <0_j_jjjjjJLi 1 'I <<m"ill _-lc Jlj_*LjJI 4 -r j" > <J_L_>J 
_ruo, I tt"< < 11 tl (j_a jji_> I (jjlr .1 <i"nj (___JI ___j_jjjjjJI eL__-l (jj*vj<<ij <l_iL_l_o 4_jj- (-ic ^-oljjJI 
^j-JI (lOCk-ill) i-.jmll 3j_*L_> LyjJ jL__ IjJj .jjjS" J->-,-J[ L-ISL-J I ___<_- 4_1_« 3 jJ_j 
(jj-_JI J--Ijl (_— -i __jjj_JI 3jj_L_> <-iU"iinl .4jlnll 4_l>-Ll!I (j-~ 4jjLj>.I ^jol jjJI (j-_«J I _)j jj___j 
.jj____JI jjo (__li- -jljjjjl («____> I (j-_*J (j->J__J jy_<tl jjJI (jr--Lj Jjl_ (j-~ (jjj n<t II 

<( „ >j • . 

<___<j_JI (<__iil LgaJ-l (jJi-l ^joIjoJI l--) L>-L-j[ jj£I 4j__>L>- l_!L__ .<~.j mll l_J*>L__j 

L_>j__j __yj_j3jjjl L^j_3 V 4jJ___ (jc 3jL__ ;j>-ljjJI l_J_ jjj .(sedimentation) 

JjLw jlj , 1984 4i_w JjS .<___J,I 3j__S <_JJ j J--«J .Loj* L^4______J.I j___VI Jj 4jjLo.yi ^ 

4j_j -J3-J J___--'l (jjs 4jl (jjjJ jJJj i «*v II f I (j-_*J (jL- . 3 J-o- 3j__3 <_jL_UI ojlii I j| La Jj_- 
jo_>L_C (jj- (jj-wa J_vlj (__XLc < nla (jc 3jLjc L_bjJ_J>. (____ (___>J id_>j___J,l i_J Loj.lt. n.LI 4_u J__u jj-^I 

|_, It'iiu1 (j£j pj (j_j___^Lll jjjjj__> (j_a (j-lj-*! 4j1>.I jjl 4-<r<ii ill (jl ^-tljjlj .i__j___'l 4 j n "> 4 3j->_ 

loLoLa (__lc <"<li"i<»l (___!! L_j__j (j_[_ |_1_ L_bjlju_»l_ <«j (__ill — (jljjJ&LU 4 ^•.<<li Lal .oL_1_ 

(j_*lj -^--Ij 3-^- J <_r--- 4 o,It1iiio 3jljJlc _>j--I 4_J_ulj (j«*\jijjj jjJUJJ L__jl I jjlr J___i<l Jj 

.* . ...*... » -" 

(j_a L^jl (j_a f5-_jJl (__lc <(jjjj_Jl Jjjj i_JJ j (_,__ LjJjji <1_i__L_uI - j"Ij-_ 4_L<_b_^ - _. I U 11 __L_1LI (j_jju 

.jjiijjl j>lj___l 
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dJjLOoJ I ojjjj ij gjjJLoAJ I 

iJjSjJJjJ (jljm.' '..jll (jLajj^aJI tj' -L^-""-*** 1 -<lC ■! ■'--lj"'~'VI 4jjJIj (_yjj Jjju 

LjJ^J i nj i,j_«.ljj-a J*C mij ljji"n (jl I «.«3jl<* ^"iVhii 4i*->.lj_- (jV !«fl >jui JjSjJJj-jJI I juk -t_u-_-<j 

r I ,^^VI ^j^j Jj_olj_J| jLSLal C-jLS Llj 5 ^ jtl jlIuj 5 ' K-.tl . . . , ., ■ LlLojc. N j*-* Ij-A 

.LjjjliL» (jjs t-^j^Lu, L*jlfl 'JjSjjjjJl Ijuk ^l jii.1 juj-. 3jjLm, c-JLS' ^l (interorgan) 

» j^__SL«-~JI ' *» i . ..j 

L^-i) jJJjjlaSJI j-jJj~- (JJ* 51 l"U 4_Lui (j4 ...«•»11 3 .... 'II ■ 3_L__>JI < a 1 , I *|V1 JL>.I J*i -" J - ■■ i I jj 

l_«j_"_JI "JL-fc (^J .(JjjSJI |-Ja-iJI i-^LjSL- uojjJ SIji.jS »-^Vj_?JJJjjJL i'Ihi«i*iH JjJb lJ*I mi"i<I 

. JjJb <_-Jl "jl_i)?l (jS"l (j-CeJLI <j_« .4jjJIj 

— * • , 

dlj i i*ii*i iii a <iia--i,ljJ 4 ■ -»■»■'* ^Ojjj ^*J***- u7 1 ■"*■- J ■"-■* jjvVI jjL jJbLLoj j ■^-'* J_i (jl ■ ■ *■ 
'In t ii-illj 3jlj_t»jl 4_>.jJ JiL* j-^^l (^j-JS 4jjuiLu,VI (j*olj_>JI -j n j ~>j (jl j ■*-■■*■ JSJ (jSL-u .4 jnjii-». 
(jSL-j iii 3 jj_-__, (^j-ii jj> J«U j ■"-■*■ J_> j jUj ... .4 jjt «■ (jSiLolj 4jLajl (____" 4jjLmjSUI i_-iLjSLUj 
■ I ijj ijj (j?j"i i ■! a (jric.1 (parameter) ilil ■)!«■«■ j^j (jJ (j-»Jj . 4 «i .~i -V a l_jL>-jJj 4-La CjLLic. j-iwl 
4jJL_jl_»JI l_jL«jjL_l"_JI ** *j '^* 4jLal (_jj jjl (Jj" - ■• * I <j *- * -» * ■* JjSjJJjjJI Jj^JJJJ-J LdLi-t). (jjSLj (jj 

.sjsLai 

^j-jS «jjjkjII JoLojVI ^yic. LjijJtjJl «alt"ij (jl (^JJ (3i>^ J^ jUhSjih »~JL-»_»Jl »>ju». t-I t i Ij 

4jjJI ^jJLc, i i-yj Jj .4 iJijij j»L">4jLj "jLil jLuijl ^jjuc Ij-iL9i Jnll jjju (jj ,j->.S"l (3i>-iJl "LS"Lsr-9 

(.Ljj Luajl (Jj>^ J^ ^ *" j ■ " 5 ■*• ■■.'■VI JIjliTLuiIj JjIj-uJI 4STj->- J!lo (.L-i,l (j-a L-JJj *f " i"i i n"i (jl 

4 1 i""i i ii «. ^jJ-S jLaJJl <*< j-jh J_».jj V Luj ■'"■I ...I j*~ll 4-«j»-jj ^js ? JlcI nnill j_>.VI j i«-itll jjju 
Jl-TjJLI 4-j_i (jj-J i">jl*i"rt,l i_*jljLuiVI ~L>jLtj* (JjJo (_,--) «*'-■*-■* ^ (jj_Cj (jl (jSL«u Jj i Jl n-^ii')^U "lLjLs 

• J.lilV"iiiiVI J J>L>. (j-o I Q iniij 4-acljj- 3 jLc.l ( *_jt-i" n "i i " Lgjl 

statistical surface) 0 -. i .. — y \ -.u...vi j^jj j-____L 4 t j i«-ill ttjutt 4 j o i n"i (jSL iU (j_*i 

(_-jj -*Lu (jl Ljajl . (jSL«i.ll .(>«-* ■-! .--«•VI 3Ls"Lst_j. l_jLL«x. (jl (jSL-l jJij .(binding 

Lbj i ii ii*ij >(j^-it ill I _| ■*•»* ■ 4jLjSL- ffl h i"i i J j « m ") jkLaj Jj->.j J i ii" i ii 1,1 , > Jj i*iij LujJ .*L-LJI jjjj_uiSJI 

~_3jjl1, LJLp. JjJ-u, 4j«j (_>ujJj -cJjjl^ J-uuU «LusjjC. Jjjl J»l l-i ill I juk Jj_a (jj^J i nj • LjJj I j i"i*i l^J-s-J 

(^yi-J (jl£ La I jj (_^Lua_».yi JojjJI (j_a Lo •>jj (__Jljj l^J"~J Ltuj (jSLtj i4JL-t_»Jl 4>ju»i "^L^J-J l£>J-* 

* . 

.Djjjj ■ "■j t " LJL>. «_-9j_tj (_$ jJl «4j-__>JI jjL-cjj L«u j o i" (jl jjjj i«i*vll 
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tJLlII vJjcv_qJI 

1 ill<->jjl (jja 5 1 1 i*ii ) J*--*J *' " _*-" ■ " " jj"*' ***.ll - ~_ij U LijjJ i__Jl_»JI ___SjJI (____ 

(.g jJaj Jj) h i a (jj» _U____ll Jj_- Ju-u (jja oLc J___)l Lu jjj 1 ( Jj£ij_jj_JL> l_L__-u) CjLajlt a ^LtajLl 
* _ 

(j_a 1 jK mi - iji.U 4-«___.*_M L$J*>L>. (j_- p j ^ 'I <L-LjjJ_> __, *'» -_■ " *— _ ■ -j jjJ__j-« __J[ j-_~-Li Li__L!j , 

~~j_V~- j-L-U 4-£>.J (j-" (_*_> mijH ^«---l-_JI 4_v jLaj (jja 1 i*v «1* j_3 .3j-u__tl CjLjjSm _-u _-j__*"vL_JI i__. 
kSj^ -_._vLS-_JLl _____ -__jjJ_JI _> j__. ^ j a t" (j--*J J^-* i4_LjLajl«J,l -r In miMJ _-jLu |«__i j 0 JJjjo 

-J-Ur-Jl -_*--uVl (-.£->(_--- 

<jjL__4 (____ LijjLc. J___ 1-ljLajlt 1,1 (__r-jJ -_1_L___JI (J_UjL_lLI _>L>U (J-|JL3- LujJ (jSu («J 4_j"-' IjJ-U 

L^jjj (jja CjULcjLj 4 nla 4_aL-Jlj 4jjj_)l 4_5_-t___Jl _)[ 4 .Ull -Gj_>__*l LxJ 4_u-u_l-c_JI Lul jL~-_-l 

jl L-Lij (__i_. __l j_J-uj__JI _)Ij .(__jljjJ_JI _U_L»_JI l_JIj_[ __L_.j (__ic -bj_i_JI 4_uj__l-_1!I 4__lj-Jl jl 

_ _ _ _ _ 5* _ 

l_jLu__JI _-u Sj_>__JI l_)Ijj LU -*-'■■** (jl ' ' I ~ J (__Lc _£jl jl i4jj___uJI 4j_UI jl ____>ljjjl Ij-l>-I _) 

\ 3 ".:.~~< _>__*JL> L-j_u____JI 51-jmiiII (DNA) aJ o| (_;jJI cjLJIjIoj 2 jl__JII -j*JI 

fJ__i_JI _)l_> lj[ |«__ jlj\__ujl (___) J-Lajj ~J__3jII I -1-4-1 I '!_-- 4-«_U_- J_t-I~ _jj___, i_*J-_J 

__jl j jljJJ" (JpLa jJJ-iJ___ 4 -r j" I jl Sj-Ujj-J 4_J_j (inefficient) 5j__. j_l_. 4Jj_c 0 -jjt-.ll 

self-) 4jjIJ 4 jl l al _j__>. (oVL>J1 (j-a-u (____ (jii u?J*i i ii a (___-_. J-a-U 4JjJj) 1 jtj it~. -_u_a_lll 

jM-jJ-JI jlj_* .(j-C^_a ___9j j ■ —«I (___J I jUj,„ ,~ (j_L«j V -*~-j"''' i_jlj_>.V (optimized 

(_-_9 -____> — 4_*jju "_* La (_-_*J — 4__j__>JI l_al . l_uu__>. (jj_u (jl (j_LLcj U, (jl_o.jL>JI (jlj_>Jl Lu- 

* * _ _ _ _ 

4 a jL~-u[ (___* LoL«j lj\__i (jl_i L»jj fjj___tl (jl jjkj ij_ls- , _'I _L>Jl (__jl Jjj»I UIj . I -g ij.) La (jl-Lo 

(_-u La j_a'_'l 4 _i I tn"j La J_i (jl jjkj — J-*-^' J->Jl (jl JJuj (j^Jj .1 ^Ujmi n (j--AJ '-' 4_j.jJu 4jji__- 

Jj j n « 4 -j jlr-ill (j-Lc LuljJJj j (3j ■-""■ l__j_jJ jjja (jjjli) j -r i n (jja - ' ■ ■■ (j^___c_v (__J[ _-u*>L_ 

* _ 

. 1_l>jJj i*C" 1 1 J j-ji-JI J • ■*""" - Jj_- 3j__sL*J,l L_jljlj_>JI |tt__->ja (___3 L__ul 
______ (jjj Mitll (jj--ll i ii i r-i" i a (____ (-."-J-JJJjjJIj --('jLui'."!.) i IjiUI jjjjj- < .ll j-J-J-. '"■ i nj i* 

George) j_>.jjj (__h_jjJ ~~jj~- < *• '■*_> • jLill J_j_lu_-_-_ ._-u_sL_uJI 4j_>jI -i^uwij, ,_,„-»~,ii _-j_aj 

^ »•* " "" " " " 

l__)Jl> I jLa .1 *•_)•; „1 jl c___Jl _,_JI ■/■<h J< _____ j ■.■..•:■-■. ., -_JL_- 5 , L '_L« (Louise Borges 

f*_j__> (j_a LjjjJj) 4 j"**. L I -J_4 p ,*-._l i(___i_u L-.1 J-luIj jj-5 (__-3 _)*iij t II __ Loj I U,j U -> ^ , - , */<j 
(jLa (_--_. |^j|_u-i (___-_J (j-4j« JJJuJl (j_a 4-uL^J V jLt_>-l jLaill jl «i*i~i nil (___][ --_!_*_____ i ( (j__bjj__-_l I 
__SLI jj*i*C ) (_J_-I 1 1 j-w (__J[ --I",--'" .j ,4jjjLij-i _5_UI -J-jJI (__J[ Jj__»jJl (j^JjL_-e_a -_.*il .J-All t j___ u J| 

Richard) j-u-^jj jjLi__jj -^j-j-il 'JjILi ."b_i_J___JI 4-i)jJ__JLj 3ju>- 5jljj_>. ■ •"< -_-_J_j |-.l«"" 
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cULlooJI djjjJO^JJJ-oAII 

i»ljfl«ll 4j___-JI ej____tl JU Jj*r"j JJj-> .4__.l_Jtl oLljj-sll j<____i sjjjl** ^4 y<i* (Dawkins 

<___sj . (niche) kJLu 4__l____ J_J Jjj-S/I jjl_-_U _l-__9 ■ ** t 1 _>___> oLjj__-__> L-cjj_g - ■ 

(jj» |<__;jjl (__-CJ .3j_i_-L_JI (jjj mi«1I (jj-i!l JJJ j i «*•> |*->-C oljl « '".» (jL_Jj\il jjLj i(jrGLlL>JI Li_- 
1,1 <idjLa> (_--*! j j*C ri~i 1 1 J_l'_ , l (_-_-". 1 i« mjj 4jLa i(j'_ , l (___"- Jj-JJ jJJ J j <**> (•"-_- (■"-*"■" 

(jjJ-CjJI oLcl^__- .Ojjjil 4jj__tj ^tJuu JjJl>. oUjl« aj jjjjjj-_> «-Jul (_<*l (j[ 
* 

,jSw«j V i L .j--. I_l> 4__l_L_. 3j__.il 4JJJ.I.H 4____j*_'L 4^s,L>JI ( configuration space) 

'"■jlj ■"■ ■■■ . jLl^JLI -- •« ■ .— "It 5 i *-, !<' 4_„L_* jl Ca£j I Jbl ■ 1 I I ' A _jJ_*J (jJ 4jV • _ ■ *>l *<" _ .". I .".*C _C I ^ ^ - *. 

i>.jjj Ujjls (juyJ 4jj _.*._«'. _s__ll (jjSJI l _u_ jl jj_u jjj>a (Stewart Kaufman) (jL__j__ 

I jj ._>!_-« _Jj__t__ 4_»-jJU -V~_->JI 3 j j i m <__-*- 4 X o U oLujJjjJI J£> l-_I miCiiiiL -c____ (JjSL) (jl 
oLcljj ,___S i___»_a!I ■*■! jl -/» (j_s JUjJ.1 (*-^**- '_.*',.' U-4 i4_jjj_a oLLu f4->ljJ 3 J-I-il __a___t'_M (jl_5 
-LtLuJI i-__bjjl J__ I ju_ .lijjjjil (__-_- i t ij-*ill (__ic Li_J__- |«j-J (j_- (__iie_JI |«l I «"11 (jl ■.■**•_■ .(j-jSuJl 
j| (_gj, nijll (j__j_>D 4jjJL>. O _____>[ ~ |_>J_>-1 4__jj-__j ~ (jj_L_L_il L-»jJj X"ll «Ij_l_- *- j "■ ■*■ J i-4 JulC 

. (oL*-lj_--VI -___> (jj- jj_5 Mj-9 l_JLu_) jil 4_l_j 

c< « » « » 

*-ic. ... -J*_ , __ll ,«__•. ______ j__ Ojjjil (j_*> I j[ U (jj- i-.-r JL 3jj-L> 3j_-9 L-jLi-> 

* " 

jj-Jii (syntax) ■ .■j < 'j"' 1 j>-L> <Jjj Ujj (j-_jsL_. j_L J_ _____>jJ o_«_l-___-I 4___. -_WjJI 

jj_>J -j.jjt-ii ajjji __«___,1 (j 1 , Uj_ jL_j 1 Jliil Jj ■ ■ - ^j-lc ,oyj£jjjj_JI (_yl_. 4__.LsJl 4____j>U 

_$l ^-J. OjL 3Ll__ «L__lL 4jjjjil oLL-JI *>J-i- .4j'_ , jJI jsi-J l^a^j? ^.J. 3j__oL_ L_pl j_lC UjL_j 
Jx_u -_4___l"_'l _l_-l (jjj_o j^lj-_J I ^ljl"- ^yJi (__jjj_ . 3 J__j_- 4_Jjjil '"■1'ljjll i>_L_>J ioUjU - -.L__j 

.oll.ill (_,.i nnll (jj___JI (j 1 ii-n 1 (___JI oL_uJL_JI Jj» 

* tt » _ 

(__-_ 1 '1 n4j*i 1 nj -r-jjJ-l L_jI I> 4 n K II i_-Jj_) (jja ^j_> I l_-_Ij_- 4j --IjJ J-t-- (_--3 ^--j __Llj_l (j[ 

jjL__ --IjjJI J-u--- . j__sl -_-_l jc. L4J (jjSLi U J_L_ J_>"_ , l (_yl_- il-jL-j LiL jJ (jLS (j[ -_UL__jj £jL_J1 

(_, n - 111 n"i^ j *-' 4jl (j[ (__"jjl (jLil 1 JjiLj .4i_bl_>J ■ . ■ . ■ — > j (%JJ-j 4j ilno i (_, i«-j 1 4jjjj-o oLLu (jc 

oUjJju- jjjj (jJ 4jl _l_jJ.I 4_l_u (j__a (j *--!■»- II I ju_ (j_o Jir-iiii- J_oj__j Ul i(j__L>JI 3Lj-_u ^^-Ja "_ , l_ 

.0_9j>i-eJ,l -L>.1 (3_a- 3 jLcV L_jL_ 3jj£i_lJLl 4jj_-__JI ^-9 l-^-LII -^«JJ-»-' 4j-9_? 
4 «1 h'i*_ , l ^giil 4ojjj__j -__jjJo , 1 1 ii- J-eJ (__ic *_-*-U UjjJ ..!_>. >*- jjj-uj»-' («ic __;l (jl 

U Ijuj-i .(jjjL-i jjJ_" 4_jL_ _$jJl (Jj^-iJl JLMI jjUuj j-_j (__ic l_U jj ioUjL-- |<_____> 3 j-j.iUII 

(____]! 4li/-niiU __il_L>S/l JS *-j-__! L_9l_> (jj< j 1 11 (jJj____JI (jj-ill 4jLjjj ^-9 eLjj__U I 'tn$°i (j[ jL_j 
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l-ilill - Ji^ol l 

«LaJ-uVI ^3 jjej ^yJ-oil 1 ijlr (j_uuj iSjtj i^LuijSLII JaJjJl ,JiLa >"Lj_>JI 4>J-uVI ^^3 i__)Jl>u 

L"L_J <i_i«j_J_JI 4_<J-uVI Jj^ — ' cLibjJo p ' «"■ ' (jl I ■J'* '.■■**•_' ' ■» JjulII (j-*Jj J _ 1 " J^-iD I . 3 jJjj-U 
j_vl J j~j"uiifl (jiil SjjLlaJI jl 3-jLU ^jw» jjt n-> e j_v VI JJJJ (jJ '(LAJ*-* 1 *-j5>J i_*l Ly-S .(_,JJnill (jj a*v 1 1 
l-jL_.*_-1_->.I uJllAtjjdm >4JL>JI ajjt^^^y-j .Lp- l_aLl_-j (jl£> I jl I <iji»Vj 'lj-JJ-> Ij-JjLl *LaJ-uVl 
(jic <LjL«*Lfl jjij £_y» j j**'** 1 jj->I I ** j ■"■ u i « J w ■ < I j ■*:■ «i ^^jj ■ Uj ... . j j j «") |_f I <j[ jl ><L>-jjJI ^,-3 

. *>L"La |_>*j i*ii ill |<i ni-*<Jlj j_vl £j-_>j-a (_<"l ^yJS <LjJ_v jl 4jJlLv 4_lI_v ~ U ,„ 

jjjl£> 3jjj ' ■* *'"j i L_jl j jJIjjj <LjLvc L<pLi 3L__>Jl l_<ijjju 4_uL___->[ (jl_-_fijl__^ '"'j^jj" • •• ^j'^ 
£jZ2j ijjkj .jjLi, ^l 4_.LL.JI Jjjj-jJ ^-i^jKJl *-jj-«-JJI .(Carnot work cycle) 

£ >jj (j_a . U il ,_-■ j*,jl< SjJJ J£ Jojjjj _!_.«_■ jUtt <LoJajVI Jjt— "I ,JjiVI ^yi-l SjL>.lj 4 i*. <i 4 <L£jjlo 

(_, i i i n (j_J-**^ Jajlj"**<1l £> Juk (jJjJ (jj-Vj__«j .Sjjjjl e Ju 3-lLcJ (jr. Jjj) ' " " j->l -*> itl (_>>» * j->- (_, itaj ' La 

* i " * * 

L-_fl iUiI ■>>!! ^^jj j_wil j jj t" i ^ljoJJI Jj -*>«") (j->-aj 4jl (_, ita i >3jjjJI ^jJJ (jjj-*-.*}/! jljil (j-a jj_>I 

4j_jj_taJI £>j_4> t2_j|£ 1 jl La |_£jj jl (^r-ijJJ .<L>_u-ij ^L-aJJI (_,-£> |_i*j_*-.VI jljil jL>Jl 4jic (jj*> jm 

(_,J[ Jj-OJoJI < . i *f J (j-*Jj n-_iLaj.lt.fl ^LL&j 5jJ-__> ^j-S (^tjjUII ^JLtJJ ^^jjjJij |<* jiil i, t j ii a Jjl-*r"ll 

. La <Loj jJo 

CjLaji*_fl l-jLjjj (^yil <LijL>j_i_aJl <L<ti**J**l/l J ■'-*•" ^ ^ ' 'Jj ***"j <LlJJj-_> <LajjJo jjjIcijj I *' * A I jl 

i jLiil J j 1 1 n (jJ-C .*L9LIoJ J-C ^j_l___cC -y a-lj , lj"i«"ill (j-il ji* a ^l Jj*3Jjj jl (j_LcJ.I (j-<L_ 1 4 j j n n 



(^ J-uljjJI (jl l_cu 3jl jjl 4ji iiull 4"ij i i\ ^\ hill »1 i/-i*i"iiiil i M < *""ijin ^ J«Lmuj (jl 1 i X a > 
iLcJĕujLI 4j*LL3jJI jjC '*»Ij j.- "-tl ^j-S *>j_l_-J| (j[ .LjjLjjj-9 3 j j <1 fl (jjSu (jl (j£*-aj <Luj__JI 4lnilnill 
Jluj .4«jilnll Ljjjjio ^yjJl 4jJJjil oULj-JI 4-v 'i o i I Ljj^_*-J jl ,"> *t, 1 it* (jSlaj «jt-ijnijll 4jtj jUll 
Laj 4jl (jl (_£jjl J n«j ■ '■j** i r) ir*J (j_a > iin->-4 (jSLojj V Lojj (j*-loj In -r a Li-> I jl — <L*_u, (j* i.m -». 

'"'I jj" ■ ■■ *■ L-i}-L-*jJ <LoJjJ— > (^l Lli-jl J ■ ^j". *' . ., Jj l((j**t/l 4j-9 Lil-L) La jAj) JJ>-jil 4jI (j[ (^jjl 

|ol«"i'i (jl I i i*C <i_i Lajju-j .4j1 (j[ (_;jjl (jlil IjJoj ^yjJI lIjIj-ulIII L^j-S , Ij3" ^jjJI 4 lnj ujJI , >j3«"ll 
.(_,_*. (jjl_> jl <;(_<;j_v jjiojLa jj_« *if_L) i ejjiijJI jj U i a (j_a La JL>. *sJL»JI i_fjJ (jl 

p"j ■ " j| -^JjJI L^Sjju La_) -j_aljji_>JI Jjjs (__i-Jlj Lj^jJjjoJI ~ j ■ *** j ■ " >4-Lm< (_rLuLa-v Jju 
i ~ lj j j~.*C . I , Uj A J_)| £jl — . , ^*j-"J > Jlj_vVI L-Jj-I (j-Lj_-;ljjJI (jJL-t-M (jjLuk .UjU-»*i 

3 JjJ_*c_a <L>-JJU V| (j*"U"'i (jvj Ljj*>Llijj ^J-uu (jl (j-~-aJ V (J-^J 5LJ <lL-jj_>- |«1-j,jJ <l3jjJ-> 4_3jj-a (j[ 
I j « ■ **■ J (jj L_-vjJjjaJI (j-a "L---4-C. > ijljj*. (jVI Jj-flJ La **jju< (jIjC 3jJl3JI jLa iJjiLj .1 ini-r'4 
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dJjiioJI cujjj \jqxi±oA)\ 



(_i!l Lo-jJjjjJI <__ljj>. > mi"i^ i i ii Lijl Jn"i-rl,l ^jj» i_JJ_ (jj» "^— JJ .(-J_—i J^ i n I Luj I-n i n i 
Ji«tjl i JjjjaJI __>jjl I Jufc J_ rj "-'tl _)lj »" - ..V '.■_■■■ — J— -_ Luj ljUj,..,*j i»"jj i ijS."ll ■ p . .."."■ 
jjjj_« 4jjl£L«yi *,___ ■ 3 j 1 <->" tt a LL-L»I jSljJJ V «_l I IiiViCi —UJJ i 1 i«-Till I j-~ (_![ 

(jja <_u_lj ^JjSLuij (-— J .4jjL«jJjiJLI rftl_ jLscJ. (_jL$_IIj J.j«-i1I (__I_L_JI (____ J_wlj Jljjs 

(-— >J iJu__JI (____Lj (jjjLA_js jj^ ' ■ ■■ i4j_ljjjl (_!l \J . -',aVI j__JI ^jji Ujli i_j_3L____ -1 
jh ilL 1 1 1 u i ii .<>j__lj J-J-l jjj-L-__ 2j4>-l »1_JJ _j'j— _J[ *JJj-— — (J^Jt— -2 (_P j-^^J-*" 
(j_Jj ■ j ~ ■ ■"■ jjl _)_J (_— — - _9jju _J . LuljL_o[ (_-— - JJJ— Jl (JJ— L^j— — iJJ JU_— _)l __L_I (_![ 

. C__j (j_J__>- jj___ (__ — flj « i I II 



J_e-« ,___ <JLi_Ij jj j ."■■ * (^ijjjujjjj j"jj;-< : ( Jaron Lanier) o 
National) jlJ <j- _y<___j_ 3_i__jjl s j-Lil ,__ *UUH j^j_ j_j . ( ___lj___l __ljJl 
-jUjiUij jIjT ,j_jjj <_.L_aU. _L>_I (j_. 3jL_ ,_j-j .(Tele-Immersion Initiative 

.J__JU JjjhJI — jjj_j[ oL^jJjj_j 
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uIjJI\JjclqJI 



■ 

cjLo<]1<?o 11 f Igni ^cJI JgjagJI 



(jj^' ""--»' JjU (jj< i I "(jjl S<Ll5II 4_i__ (jrt___*_"JI J*V--- JJJJJ-^II lj~-_) jj X~t .-i I -__ ... | jL_ 

<<^«j___JI _Li__j__ll>> Ijljj (--->• J_j>_- l~__ij J-4J (jJj i<_-jj_J1 j_i__ __L-j_J_U -iJj ■"-" i<»JjJI ^(jVI (j_- 

3_^_jj____il .-.1- 1 -..^i i ^ 3L-_j 5t. .,i,„ juji yt, LJL-j .(great rationalization) 
'_'L___J cjLojJjJLI 3 «- 1 ; . ^ jj U". . .. ■ (_]j_j ^ji-.Hj j_. ^ljllj .-.ljtj...tlj 3_j_)Jl>JI .<K...il) L t-j__S'l 

<__jjjj 4j rij^ jjt ^IIj -j^>J' ~_jL~__JI 4 j-r aj-JI -~<l "j .U",ll ■ 3-3 "Mj- L^J (jj£_i (jj -_UJl>- 4j__Lj_) 
J_- (jj^jni L_jl j <_JJjJI ) <_JJ$JI -^Jja jl j- - Jj u-JjJl -- « ■ -»"■ - jl j- « (jj->J (jJ • Lgjl j <--L-jl<U 

. (3jjL__ JJ-u 3_j__L__'_'l 3j___JI (j_Uj i(jj»jJI I gjlr l__c 

L-iLajl» U ^L___. j«__iI 4_J_. _jl_.L__ L- j_*-j _-_-- (___--j L-j__l! I <__L-jU U J___ii j j ■ -«j ■ ■■ 

j-j^j-ji j <___*_- (J__j (jl (jj_ <_jL__JI -_u__iI j-ju^L«__Jl (jj)< j i nj i ( information beam) 
.3_u_L__JI L_-Lj_- Jj_-___ ju-jj , (Cyberworld) ____.! j__sVl ^ n .i 1 3 u_ .„ ; j a-a^ 3_y- 2 d j „ 

20j .3__l__*_a 5jyj__ jjj_u i J-_-_JI __-C J__JI ___S L___L_s _y« 3__U (__9 80 (_-!_>-_ (-JjJI _v--j L__l 
.(j_M (jj> 4_u_ (jj 111 n *w _l-j (jl"i 11 11 ill (jl_l__ 1 . 1 ~ i"i 1 11 .(jj_____U (_--C 4jJll (___ 

Uj Ljjjjej (_jjl Oi_tj_j_Uj i(_,l«fill (j-ajjl ___3 j_U__J (_jjl -j__.1_lU (_jk <_jLajl.U ^Ukl 

<____U pIjjji i ( j__j_'l -&____• (___c L- LL__- (_-_-j j_-l jl (jl__- Lilj_> .(j_'l j-vl jt (jl__- (___ _jjL-_j 

Ljl__- 1) j_- L_jjLj_. _,*'*'' -■ < JjjIs _-_9j (____v- Jj-lj .4-uJlU ■ U ■ „j j_l --jj__J| ■.!-»- i> |_l 4j_ijjJ.I j-l 
___j_uVI J_«_- J-rji.i (jl__- JS^ (__9 -J-Jjil j -"■■■■11 L ___jlj__i'_'l f-J_*JL_ . L ___jlj__i_'l (-JL-JI (__3 Lo 

(JJ- LjJL>. J-UJJ 1 jL-U J j I I II (__ic 'j*JjJl -JjJiJJ- 4_i_3JJJ_) -j-JjJl L_ljj ^.-Jl 3 0'nl'itl 3uj__3J_J| 

(( )) <( « » 

1 Jj-J.1 (jj-Lll i n i>-i') J*>L--j 1 L ___jlj__i'_'l j-JL-JI (__3 Lo (jlS_« __J| L) _-j'_'l jt____ (__ic Lo (jl__- 
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dJjjLoJI cujjj \jQJJJ-oAII 

(«Jlj-- (_^LjS> (_-_3 Sjjo JjV l^jilr I Se-JUU -jufc) . LkjJL». jj-rjni L^j-Sj (j*j_vVI CjI iiiiijJ.1 JS> 

^j^jLl iMju,^ (jj- 3 -(Uj L"jV« i-JjL-j 1991 -LLu, (Mirror Worlds) "Ll jil 

i 'I jj^ a ^j-S <_jjlj i4jjL>JI SLjjJI (__J[ Jj-i-jdl (j-a (j^ a j j . .. <<_Jjjj__, (j-a (jlaJjjJJI jl iJi^niU 

r.K I jl («JL-JI ^j-Sj i3j) <"i K I j[ (3>---' (_5-3j i^jju <~i X I j[ i 'Ij.iijj-a (^yjaj i Jaju . * ■ I j[ 

(O-JoJj L y£.L»l>.VIj (jjjlil (jl.lJjlnU . >J«Jm i<--U j (j-a VjLJ .SjjoLjUI (j__ I fl«ljf") (jj l'l '< lj .(jJLjJ 

.SjuJ_>JI ijjiLaill <LtL>JI <>juk ■ il.j".-V Laj}jjI j 
: I (j g -_.j j i ii (jAll 4 j«j itnll (_rutj_Lll <_J-J| i 5jj i^ll CjI jjjuJI ejjb ^o__vjl (jl Jjj3 

Sjji (hardware) jl___ll V (soitware) --_al jJl j-L-r_u_, .L^jJj^iSuJl ,JL-.,___. (1 

oLjjjJj_JI jl ) jjljjjl ^l- „l«j«j V lj~-J l j) *■****.*' <b -Onjjiii (_<"jdl JjL-iLa . jIjuJI Sjujjj jjU~,*I 
4_"uJ_> Oj_*uliI jJj3 I j - - (^JlII ^sIjjJI <-jL-ij (jJj^. Jj ■ I fl~ j" 1 *-' 1 (jAl^ (^>_"-\9 <L»jjj_,L--Jt 
^CjJ «LLjjJJI ,___», jL-jJI jjjJoj p~ j ■ ■■*» — ">JuJL>. 4 j-y ajj 4j_u i« a ) — <_jLj3ji_JI < _ .jjj-J 3 JuJ->- 
JjLc.cJjVj <jljj jj^c. j_La .<Gl j Jo- (j-3 «JuLa Mj <jj*VJ mi** * Lj-> I Ju JL>. I jLlc <".« i <f>J_J .<_J jLSLjjl 

.4jLcj (j£. <-or u (computing) . ,j...-*.'i j ■.'"...« 1jujl>. j_"J Lhs' "iLaU. (__jj_uj__u, 

(j__ CjJ_-_u LLjS' JL>u ,jl I JL>- jjLill (j_-_*i . jl"nll Jj_- JJJu < ."i'vll » juk (j_a (__al**,«ll djjjLiJI L-ulSi 

. 1 j V. . .. - <_*3jju (j^a J->-ju V <Ljl JJ-JJ (jAll ' J-*' J-fll J j ~ ■ ■■ «■ 

(jj[ (Jj-»J <(j^l (_)-« <j>^ ' *!■■-» I JJU I i"llr^L>. LjJKjJj '**>" 11 JSLli (jj^JIII < nj*? JjaLj LaJuLc 

. CjLLjJI J2jJ o JuJ->- JojLujj i4jj^uajj <Lujjjw Cjljjjj < n^j i"uL«JJ 4jujjj. jutjJ ^^-3 j j^iiltl 
JSLu (j[ . Ljjl j JL>- ^jS 4 I io CjI j .". . -jtj <4 ni A.l 4J <Lcui>a «Lui.1 ujut, .jLjjJI <_jl jj*ju» (j-a Ujjjij 

. Lflj~.j"i*r I (jylll ^-aljuJI (jJ-C . I >m«jiii (jjji ' *■■-»■ Jju Ljk.jJj_i-V*JI 

Sj^jjju < ijin-»-"iH jl-tt ^JLaj i(jjj i*lnll (jj-oJl CjLLuLij < *ii^-i"ia jj-a '. u f i i*-<JJ jluJ> 
(jl "51985 <Ujj, <t-Jji. i-.K jtut Lj"jjji< VL>. (j-uii>-l i'l uiiii (^j-i ' '■*< i2j3J JSu "JuJJ i ^-3 I jLaj 
d ^ i , jjl CjLJSJI jJLjujj) .<u*-u> (j\~uj, J-i-a . LoLu.^yjli L»ST jjjjjjoSJI (jJj£. <Lijj,Lu,VI <-Jj*>LaL«J 
oLjju j-jSi I ajLaj J jSTI jjl (j-a 2 j ■ ■■'■ i'llj~...._i juJ3 < 1 985 4je_uJ _j-a VL>- Jj-aj-l (jiijl 200 1 (____. 
-p-aLjjJ .(jLs- (jjl (__li- jSTju 4jj»j_I I j *(___! V) 5_ilj_-_a "LojjJ-u e^-ji (jjl J*iu V <L__Jj iCjljII 
(«ju .jji,i,jj j«J (__jjj___jyi ciljUjjJ .»jjfcj_j. |___3 Jjfc LaSi (__iu <Lo , I V j i n j (j-jjl 4jjj__SLtyi JjljLs-JI 
(jLSi j«_C jjjuj («J <jl j (__jjj_<_LWI JujuJI (jSLlj i (_yjjj "<**» !**/! Juj-jJI (jj a I -r j i iij (jjiLiJI (j_a jjjSi <_JLi_* 

jL_j_>- jALuc-u£ I j[) <\jjij_j,jJI -■ ' "-"■-■ 1 1 4___>.ljj ioL-_U.I -iLjajj << .j^U -rUnij . 1985 <llu, 4j1c. 
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iJllll \Jjo_qJI 

jU__«,jJI jj j*"*1l _>_j— -11 •(lh a >" Cy° ' ' "* 'J ' 1 ~ic ■**--« LjJj-u CuL- LaS" L_ji_ ( 1985 ____- (__^uJjj_La 
(j* V -_al jj (j-a UJ^"". (j^J "-r^'^* 4_ujj_L>JI 5Lj_-JI "Lu_jj ____* 

CiIjjj Lal . «I ii ~j* a Lt>.jJj i*\~ill 4_.l ii^> _)L_ (j-aj i__3jj <JL>- ____- — .«.IjjJI __-^ (*J^'j 
' _) '■ ■ ■■ Lul (jjO J__JI J .— .-IjjJI _r- *"'J_ J _r"l 'T^""** 1 '"__— 'jJI 4|— -I-- Ja-I (j-aj .L_bjj_l L_S J__JI 

, 3jjjJI £J__ 

_ * 

J ■ ^'"1 jj* La _L-ej La.l ir LuJli ^a"-rll J ' j~ ■ ■■_■ :4_al«J Jj— ""■'_' l''-— " Jl ' i"unVI L__*jL- (2 
cLlui*-'! ___. " j" ■ ■■ .(jVI (jjO 4___ (jLu-a_- J_u 1 n I" "r * '__—<_ 

J-> _' *-* •**-"-*■ __J_-"-"l "_"4-La 

i» 

._JJ j-" _j_jJ 4j_Jj . l____l j ljj_ jJljj .,___ L_* "Li-uiL-uVI 
:Jj_U ___rJjVI I _)"■ — ^ ■ — jJU_> ___ Ljlj-C (___Lj,l (__j__JI __3 jjJjlj — JjJJJjJJl Cljj_J 

FORCASTSOF AN) "Lp'jS*4_jL_ jjlu Llj-s cJls «.^sjyi ±>\ZJ\ ^1^1" 
Ijjjl^j r Lu _l]j Jj_j .(E-BOOK ERA WERE, IT SEEMS. PREMATURE 
cjL_ j_i 3jlcj c_-jj_jj_jLaj (Barnes &Noble) Jjjj jji jjjL .-,;irl .2000 uuU.nri .__ 

_)l J_-l jjj__ij J_* .4jl__v 4j_£___JI ^<Jjljjjj Cu_> .(__-jjj-iSJVI i_i__JI Jjj_>j (jj_ I j o i nj ___,*j-~l 

IjJtStJ j«J IJJJJJA_JI ___■■■ ' '_} " (j*- _J"jlj .5..J-V 1___JI _)"_ ".__ ___JI £JJ_>-J (__L_ ■ tV~.-. (_J__JI 

-j « y 

— jljjj)_ijn^ll Jl, i j" nil :L_iajl j_u_JI (__-— j 1 1999 4___ c_jj_ La_j SL_jJl i i"mV i___iLUl c_ajJI 

^..a p j *. , |«» I __jL____l (jl CjUjI < -jl__~ . 4j_jj-_JLi 4___.L_.__JI jjjkjjl Jl ' '"■.■! 4jj_j i___JLi 

. (_>*_; iriLll (j_Tn ii1VI 

L_Lulj Lul __L_ (____Lll l_-_u__II 2jj___ll jjaj—JI 4___9 J_<p- jJajJJ C_9^L1I ?___JI _j— Jj 

i___JI Cijpa (jj_ (jjj hn II (jjjLll Cil j m« J i ii (__— cl)^" Ly-^3J^J '"'*'!<* I • J^_" _j^a L-ijj--I J *r i 

. «_ cc 

(j-a (jJJu-_ jl Jl-C JjL>. .J_|jj-a *(___, _JL__ . "Lujjj-J*-'! i___JI J i 'IjnjJI (jUiill jj^JaJlj 

cc « » 

. 5jj_-VUIj__>JI Ciljjjj -J 5 JuaLi— > — — Jl jLa i II :_Jj_uj_>.I Ljlj— — . j—uL Jl j i"i i"iin .(j^ajjl 
.(_jj>VI e LJ_i-l jjjj_5_L.I (___ (jj_____j__9 (___3___l (jjj__UI ) 

"LajjjijJLl CiLjjjJl ^JLL-jj "3jj __— L_ "Lcj-jJ_J.I i___J I lj— u J____- ij'./! (j-a 4j__ __«____>. Jdu 

j»_iL_l (jj, > i*il nijj (jjjjjjjj (__oj_uJ-a (__iM _)i) « o~i i iij (jjjJI |_j* **« — ■ 1 1 _jja C__i jjj .(j_La_Jl (_-—*- 

jju - _ji_i_~ ji _i! jj_» l_[ - <Lu__j t___i_Jl J_-u J____a .j»jjJl (Fred Astaire) jji-ui _uj_ 

•_jVI 
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diiiLoJI d-LuJ \jqMLoAi\ 
(__J__, <_ ibSLII jj_ijj V j_u_. i___«__J,l (__J__ jj Lo LuIj ___uja1JU _ r _____J,l (3 

__L! j£T 4jI (j_a (*-_jJI (_-_-■ — _j. L *-~--_) ijjj' *■(-«- _-iL__JI {j2 jl i4j lilnlc l_i_j__iV j~JJ.' ^ 4jji__- 
__iL_t_____JI i ijl~nj^iii.Vi1tj J-ysJl (____ j£__/l 4_i_jj___j^_> i4j1a_JI ->LI jJl I^jlr 4___J — _>___> 

(j_a Jj i«JI 4 miilL __IJ-.I —u 4_ ujdtill LljJll (jjjl__ (jSJj . 4_uL_ (__"l (j_a 4jf IjjjJ 4al_ 4jL__JIj 

. J_)l jl 4_i-_- _> i n o -— J_>___ j»JjJI 4_)jJUI __L_jLaJ.I 

J-jJI — jI j |4_a__>Jl 3jjj-__> 4 ij, i II _____j j_*. L__> jl (__-—- _^_i n ~>i 1 1 <_"-___> •(_—>• jj_—> J__" ,__|j_i_JI 
. — __.jLa j ijl ^ll j-^l*. -^j _ J .V-.l I *jj '; 1 _,"tl l_iVjJU _____ 3 j_<^j_I jj>"__.I (j^ J___l (_$jjJI 
3j ' ^*'-" 1 '"J _j>a I flj « _)J *_* ' ""'.' (j— LUI _j>a JljJjlII (jSJj i___-jLa j_jjl_gjl jj».1___ Jls-I l__-_j V 
_jjj"nnll (jl ju_- SLg_ul (_-->■ jl i___JI — jL~___- i.ijlii") i ' I i^ «j V i~ij-~ (jjjLol £_)jj« _____ i____JI 
(j « inll LLj_-Ij jLj_-Vlj 4_-.IjJL_T) 4_uij_Jll LljJ.1 (j- 1 (jjjLal (jj j-r*Jj il__L_-_1I _jjj -_r $ j 

.3j_« J_) 4j_iJ.<iII,I jjt -dJj l9J— " 

jJLll L__L__j 1 g « i «i j j«J (jl 4_L_I j__ L^jjkj-Luij J_-L_JI l_jL__~L>JI J-ul (jj_L_JI lj_-> (jj^jm 

(jjJI L» I ■ 4__.L_Jl (_,l^ Jjflkll Lr- 9 '-—-'' _-jj__iyi <<>jl«"]La -(jJLjj (j'l (j_a Lgjl j (j_- 4j_9 

C-jj__.yi j__c I ^,]\ __iljj_m J_" 4-uljJ ■ *'» " j ■ (jL_i I jl_ L_>_lj_».J jjj j" I -__jsL>JI 4_-Jl_j 

j_ul J-jj _____ 4__)j_j___a CjL-_-L>JI ^Lc J_) 4_u_iljjjl l_jIjj__J.I 3 Jj_>- _____ I j i" ■ ■■ " I '• ■ ■■ — ■ ' j ■" ■" (__-JI 
l_Lu-iJJ_« j»Lal 4_>.jJ _4r>-J ■ .^" (___JI 4-miJ.<1U j-j-i. (_,« aL>Jl j»j_>Jl «j-ii- ^uj^ i_r_— .--iL-jJ.iil 1,1 

l-jLu-L>. ,j-« -_!U.1 (__-_ 95 (jl__ (_-JL_JLij .4:1 j (____-L>Jl j» j_>JIj ((*__-'_ , l j_»j) __i_>___JI L-lj^Lojj 

jj_J L_uJ_ila I n i'[ *-JJJ L_jV '.(__Tj_i_-JI __iL-__L>JI w "■ ■" ■ ■■ . 4_l_- __-l__j____ (jj____C _____) ____i_i____i j<JL_JI 
aL-)-. . L__ul jjj«"iII I ji"~-ljni J-J-JL (j-Jj -JL-J l__jL__j (__J I («_>•>-) (^l i4_^L_-v'_ , l 4___Jll 

* * 

C-SjJI (jj. ij-j_9 jJI (_i_VI -ul__JI ^jWil I - -- ■ 4_l_>L_j ______ - >___» — 4j jjL>_iyi 4_i_JI 

.^j__jJI L_ijVL (__, i ■ "j La J_>-JJ V 4jI j»JjJI (jjJJJ^ l_»JJ _?—J' 

LLiLkL-u (__*! l-Ij^LL |qJj-J (jl i ' I K <j (j jl T^jt ii- I juk J_k :«-_i__5_II 4j I tt"i i ii I (jj--j (jJ 

4j jjl_>«_yi iiill |<u_-_ ^jj^ 4-wL__. (__-_ I ' ■ "I"'» (j jl 5-j— I juk J_- ^bJL-i (jj*.*!!! Jj . 4_ojJ_5 

cc . 

. S__U__- u_ijJI ij»jjJI jl»j 

.4-<_lj__.VI (jjijljj,! L-ajl (_, n* i -f* i i ii ^jlnl Lj 

5I - , "_" 1 -T_*b x " 11 '-3L_ll4j_4_ ( _ :r _): t _-jL_'___jl (Glenn Gould) jjj_^ (_»___>. _jj_L_> (4 
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LjUJI\JjCLQjl 

Lja-jJj) *'***"< II jJj-*- -r-*-l .L-Lc (jjj "■■** <Ljl^~i jlLo LilLc (jc p jt*»»tt jjLuJt <___jLc J--j ."uLc V 

(j-i-JI »I-*<VI J_*-4 J_x____ -*J_>I j**r in"ll (jL f(_£j_>JI 6JJ-_- (3J-_»I J *'j"" ""-.LjJ t-*-" ' j ' "" I J 

, _r.M j^. ..,*. jj___L__ J_-j (_. *<*< >j (jl_> '**N j-- ■■■"■ti jj_j___-I j_-_j 4_>_>lj <— j___,l j** 'j-iiLJll 

jj_>l (j «i <*■■> jJjJJ*- Cj^ j-r i n"i j o"i i ii" njJj ilit II (jj__JI -l-Ijj jLjjjl ><-4J . 4jswjJj '***'< 1 I j j~j ■ -j 1 1 

* 

Lj3-jJj i*C*ill __ jjj JJJj i Lj-»-jJj i*"""ill L~_vLc jJj->- _)-- .jJjkL_>JI < . i-r t (___»_ j_lll '~'N J**- ,„".ll 

_ * e 

___ L^jJjJ_-j _jj_-l -. '■•»" ■■■! 4___Jj . Lj)j_ jotll (j_a jljj j_lll 4jjI_VI (jjJ—Jl . i j I V. 1 Jj i X 

. (<>j_- (_Lc. J£> (_$jL_j__II jjJLjjJIj) (j-ij. I jl) .jjLjjJI .. Jj_-___1 "ljjj; inll Sm.iigll 

■3 311-,- I 

C5-*J •*-_-*-_*- 4-_j-_-_> (__a j-t-J-J i Lj-S-jJj-S-JLj (jj_-jjj>« (j_tj j-jjl 
I '.'J ,J -"' l_jLcj__oj_4 (__ _jjJ_sJI i i i **r" I (— — *- I J--J lj '**'*' ll Jj-*- <— l.g-*eJJ Ijj_-> i<_— — I Lul '-»■'... 
(j_JI (jc iSjJlj-JI _— Il^ (jjj ln iri « 1 iinl-l < 1^-wjJj i*C "i 1 1 jjc 1 i~ij.--_) I jl .i__jjjL jj «nillj jjjjJLj 

JjL_u) |«-*jVj1 oL>_ "Lp-jjJlj 3_^_>L>.VI f LVI i_jL-lj_Jl jl . JL_-JI jl 3 "j"-»,ll jl i|_.ji_JI jl 

* * ■* • 15 

l£J)" "iU tJ-C- tl<jJL>Jl 1 * -*j . Lp-Jjj Ll_5_>L>.I ...tt -4_)L___. ,-j_-J ^JjJ • (4jjU1 |C^jLo1^jJ1 

s- (■ 

L-JU 

<J_L_jjj) ( jt-L-J jJj->- (jL-i La_> ) -uL^jJI (__ 4__SJj ' JJ " ** 4jl Li_> i^jnit,. i a £j___>Jjo lj-v.jtj*C~.ll 
.|-Jj]l 4_l1_- jjk 1-4-4 *---jl L-6jl i*i"i'llj L^jJjjSkjJl <Ll1Ll_I (jj***" ■ ■■ i(jVI (j_c LaLc (j< '■■■•- Juu ."uLc V 

._»_! *Uic jjk L-c Jjjj (jJj i Jiijiii I gjlr Ljj_>j_ (jj-j 

JJJJ_L4_CJ! (jj*** . ■ ,. .3_oL_JI 4-jl-JI _tj__ftjl (__ jLjJlII (jL-uJ <Ll^JJU -\_____4 (JjL-L-L L-lL-J. 
^ * * 

jUo I (__ i__WI cjI j-iS-c Ljjjjjj I _ jj^j" (^jj »**'j *»•■.» » I J->- lt 1 ■ "*j' : *-j 4-_-_JI 3jJLc 3j£> I jJl __>LaLajj 

_L__-j_3 Jj_a j---V (jr— >- (j_o _/L_»jl-> Ijll ' .*, ...I . (jj ij "~ . ■■ .~bjL>_) ^l i__jl_> 4_l_>L>. iL_j_u 4jLL) J£> 



(«JLlJI ^Lsl jL-cII __jj_jjyi ~ ■ ■■ ■ ■■ ijjjSLj L-U-t J-l- jl i(jVI (j_c 4_i__- (J/iik*- Juu 

, I iii-ra J-ic (_-Jl J <<->"<< ii <4jlj-jVI tfjj_ J-s-l __![ J '—>"■ L-JUCJ .l_jL-j1*J,I 4j___L »(_Ll,l (___-lj___VI 

— igjir jujju lj-JI l_jLoj1*j.I .Lo \a1*1a jl -__m__.j;j. j_ic jl l_U_Lc jj_ < (externalized) 

— (_---_.lj---VI (JLlJI 4L_»_-U >«jIjII _v- l-jLI» 4 1 <;-> > JjL_u L_ 4_*L_>yL l_1jLi_- 3,-4 

j_l__ 1 g niii I I L-Jj ■>"" I II Jj <4j_L4jLlII L-jlj i.lll OjJt Jj4->-I (jJ .<~ll>ijjlj '**.ll^- 1 <|"lj-_ i <l i-> , 

.(_$j_-t-> — o-l-oj (_____ (_j_-_j C-jlj 1 1 ' 1 « j" < 4jc1 .>"i-wl (jrL_)Vj Jjj> (_-_>lj-__VI («JLlJI 
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diiiLoJ I oujjj ij gjjjLaAJ I 

n . .. A _-Aj l_jL.L_.JI £-±«-y ^iiO |<'n i ii jl . M-.L- I j i al I j i n*. a (jj*' " i n *^_>L_jJI (jJJu-J 
- « — 

_jLL_lJI __1j J£ — jij Jj — __jjp ^"hiiij .__-_blj-ii--'l j«JL*JI *L__jl J^ lLiIjJI _-__M — jUIL 

CjljlnC _>>* IjjjS' l_JX. __LiLjJI <-9j_- J°l i__,_i[ . .IU-,_... 31. itl 3 *;_.« itl __iV_'l L__Vl _-lc 

« >j 
- ... i j I . <'-.*•> A— . „ ^ « A i , U „*i -. ■ 'i II (____>L->Jl j_j__u___JI ^lula _ *i . ■■ * 1 1 j - 1 ■ .- < * 1 1 I aVI 

I < jj 1*11 (__!__ (__]l 4J_______J,I __lj_--jjl l___"l «^j fl -*■*, I ~r <* lilj III Jj iI ikt'" L_lljLjJI J_L_U__ ___L) 

.L4JI jJ___ Ujl__VI J-WJJ V 3jJ___ '_,''-' __l _ -J_L_l_> 3jjj__> i "■jll". I L__J__»_1 

_-JI _jljJL>JI J__l ' -* • -» "■ ' ■* (j_a i_3jj_|I _JJ_-[ *_U~ij (___i^___ ^L*__ _JJ*-J Jj***" 1 :4jj___*i 4jj->-i 

_j_a « nill j_u i^ij-r i 4_>jjtll ' ■ -*" ' a ___■ <_____" l-j-iIj i JjL__LI jl Jl>JI ' *■ ■ -—*■ *' ■* 

«JaL_. jj) «if (j_L SjL-C <>l « Aill (jj_-j__u IjJ i La t(_— — "J ■*• ' U ■ — j (___>. _"jj 4jI _> tj____JI ,*_J__JLj 

l_)L~j1«JI <>___-_ -_Jj_*e_(j .4_ojLc » j _ » ■ — i_fj_-l __l_jjj>. jl 3jjlj_jl '~'lj jU« j| jLulJI — jljj _j_a 

(j^J*_l l__L>JI (j-a — jLjjj i_Jj___i — M__o 4____.Lu "■ jj j 2j-i___ J--i" .4__L_- _)_a jJI 4__j___j 

* 

■ 'IKyi .(__-.LU) jL__JI JJCJ (_, i<-><! 1J ( _?l j-->UJl) i «,i-.V.M j_*j (Jj>i,„ll) 4_ijilJ 

_L>-il ____ 4jJj__C (jj_-J i^ijt I «jLul- ____-) (j-Ju i—ij i'<n 4*C j ni *-_->J __J _Vl___- _j-a <M « nill 3jL_bLu_- 
JjUt-U cjjjjl lj_- jj_-^I«i*:iII ^lUijni .L-L (j-O-jJI ^Unill (tUner) L-alj» Jj» I JLA .4__j__ 

j_u J_bj i<1jJ[ jJo-u _jl i 'l X <ij <__j__JI __J[ jJaJJLij iOjLj 

Ll)j-_ Lijl _) *-■ j * ■* *■ i . __L IjLo j **- ' ■ cjLajl-JI (j-o jLjj _jj_ 2jL_i (____i_->JI oL»j.l«.LI ^Lt-i 

-jl Uiilll (j-a jLuS (jLj_- (___u Jj-=J I *' •* J .-jL-j.lt a ^LjuSi (_J_ (C _ SPAN) (jLj__ (__i-i 4_L__i 

oLu- (j__ -jl_L__-uj .l_j___ii (jjs (bit) _Lu LgJ-* JSLi Joj-jj _-_!! (freeze-frame) <v_jL_JI 

I itii ij-Laj j«u '-■! U *il tl _> jj__h J_* Jjicj ._Jj_i-l <____) I _) » '"" <I___J J_i _;j____i i(jjjj__jljjl «LiiLi (_--_ 
______}! -__jL_ « inll I JlA (j_o (j^j*_n i____a_Jlj 4_£)j_iJI ■ U . ..j (__J_ _____] ___t_j ) Jj-r~i ,^Lt___ 2jJ-_> ___ 

1 1 iht" i2jjJl>. <U__J (jL-Lu (__u i *• i.i." I * 1 "*■ • jl*j '-■! U *;! tl (<J__* ___i |<uj j«Jj i J i *j- 1 ii II j_& (j^j.*! 

j-ulj VI (_-jL>JI jjt i — jL_J 3jL> (3_ J- jj i j__>L>JI ■ U-_ j-lc 1 4__jjiJI ' "■.-»".'.■» (__j_ - U „1 II djL-> 

L__L_j (jl J_J_I_>JI J__JJ(____jl) _)"_! ' U-_ I i/* cM . II i ~| lj a ."-j I Nl '« I I /»l -■ il (^ A 

____ - Lfcj_-e__*-_ .. _)Lj__ (__i, jLA_______j L-)_jj_ . -4_lij_-j ^Lul Sjujl». 5J_l_J J£ _* jj i (SJJLjJI <_>jJI 

3 U *il 3 U*il ^LuUI i__Jj_a 3 r.\ ____ — 4jj_1_JI 4-ij_j -lll i? j-A 

_-xu JL-bLuiJ . I iJijl . 4jl_ .4jI_ ^l « nill JL-)LuiJ _)l _JjL__J _—)1 (___j _)^-iir nil (j_L«JI (j_0 

j->l--_l 4 i n o <— _Lu__ (-ic) (j- 1 ! jl ■ ■_ (__ll (3_i---l j i*i,<* 3Jjlj-<i _____ — jA_-o — > aa\ 4__Llj i_)l_j__ 
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-Jlill-Jr.611 

(j__ lj_»»l__a ' '-- _£___._ j ■*'"'* JlL- ,(_____ LU (__■_. (j*->--- tr" - L__- Jl_>L__j -bl . ( ^1__a _JjL__j ___J[ 

* *l ■**■ « ■ <■*'*-' -y . <_i!jL-uj ___J[ 3 jujlj <_)Lul4 (__J[ jLuu (_____ ^Lt_*ii j_L_u . ^jjLaj -j ■"■-■ (j_ajJl 
ljL«_3 .(tuning) ____jj_jl (jtc, ^i.-ii (j__jjl _j *~ ,-|lj .... j .'..■• jl d *' . .. jl A r- 1 . .. I^_>,___a 

' <J .'"***""" - ' ,1- U *-- (jL--_ (_____ (_£_-" (J5->-j (jl (*_)**■ aj J j **~""* I jl_____I . « inll (j_a ^_4_iVI l__jL>JI _j__ 

" ' " 

tjLj-ui (___ui l__j__ I jli. « i*iill (jj_ J ■ *j~ , ., 1 1 _j (_j__.L*_Jl <. j_>JI (____) _L___a_>_i .-y_aljj Jj)-!-»- (__, ii <i i 

t^a "U_.j_-_la j____j L^La .Jj-UI _L_!>__JI j-jj j«-> 3j___L«Ji ,___- (Spanorama) ->«Ljj ___j_ 

. (jVI 3-«-) __lLuJ -J->J -»-111 J**. '"'"'**' ' J±_lU fc-J*>L_JI J»JJ £_JJ__ 3j_-_L-JI J_i__ )»l « Inll J J "*" ■ - " 

* "-"._._.. 

tjjl "uj--j "uj-j J_****"'.l X?- 1 -?" ' ''"^"'j ->| ' (j^" 3--"-' -ujL- ~uil_i Ja__JL Jj_t_>JI L^ajuj 

•_---.iyj--'- J * i --> 



La_> I J *■ " Jlt-Ij (___£> -UjLajltU ___)L__ (j_j jJtj -^j t-.", . ■■*! _<_j_° ^ i _| _ __)Laj1»U -l-u-J 

. L__u1 Lg__a JLa-lj ____) d j » (jj j_S-j J-jI-l- 



j| I _p ■' i°Laj___a (J_T |_____j -i I ■ ,,l , ,. _j__ *>jL_- __tLajJj_U ^L___ .-UjLajltU l_1jL_- __»![ j-L-jl 
(___! j_4 ^lniia jl 3jj___> (j-C 3jL___, j i <-» i ■* __"l cjJ^J tj' _j£* l __' ' j_-_-L__- (j-*> ~_l « inll tjj^-y • -_-L 



(jLi--i (j__- ^L---- j___.L---. (j' i<J->JI >_-») •U>->'*' L-iL-w)l« a S___wj (_<"1 _jl (jjiiiL.. jjl 1 1 Tinia _jl (__jj___5 jl 
(3-)__jj i l__1___ __«-__> 4jI__j (__-3 . (SjLuiJ 3j-)Li-u- -U2_lo_>JI -_*__._'l ^«J-_-_« I o *m i-U-liI -r~t a _»">L_-.I -I ijjU 
-U_Jj____l[ "ULuij '■■■-■•""■ .ijjLj d-Cj , ,ii 5 1 1 «*m a jLuuJI ___][ -LaLuu* (__---. ~ujjj___jyi i__Ij*>_j_o 3_>_4__j 
5j_«L>.j_a L^Jui r,\nC J Jau. (jlll -jl. 'i' i'ii U Ji-i-i--- . j^' -l» 5 -»- Cr--*- "j-iLu. L_Lal_-1 

_ E 

SjUJ_>- A **• ■ ■ ' (__---■ JnLI . 3 1 1 «~m <a l-jLuj (ji)___jj .^1 « inll (j__ j_l_j_i'I l_-jL>JI (__---■ i (__-__--!! (___£l Lo 

" - " - ... * 

' 1- • ' *~ j-j) .l-JLlA I j_|l*- J_ul1Ij . (j_*l l-__>- i -Ljr i n ill J--_->JJ -I Vihi i ' 1 i*. i_i . 1 1 i" i ii a (__*l (j-a 

j_a_j 1 1 i" i ii U <—-lj -r i j i nj . Lo '*'","■' (__i-- -ij_-J jJ-iJ^I J_»-l (jj* _La 1 ->r* i n"i (__*__JI l_j_x_1_LII --jL-_a 

i ln .i" --u L-_jl il_1jLj (___3 J i "i" . ii Uj (_^L>Jl t j->Jl (___- • (' *1" niLui (__--- LjjLj "i j j 4_i_Jj ,(__-__> U.I 

« - 5> « _ » 

___![ (j_*l _____ j_l_j ,4j (j_*l 3_-j '-jLuj (_j_-J_u L4I-IJ i4jju_i ju __iLI-->-_vL_J _U__lj_aj ilili-tj 

. jjjLlII (__J| 1— 3j -r i"ij ,(__-__> U.I 

I jukjl «j ._-,** 1 1 (jSJj ._jL-_.l _*j^L_-__JI I _l_. l__jJ L- 1 *-_j-uil f-J LLa .3ju__. tL___l J___l (__-ij[ 

J£T _-_-ljJ l-JJ_U L__l"L- . jVI .U-_ 1 *.■- ,<l/-l-,*:, .-, .aIjjIa .,<|-,L-_,t 1 j^Mj l-.jj|-J frl..':, II 
^j .(L__jl pLuSJl (j-a _ j_>. -L__u_4Jl -_iL_jL-_J > 1 (jL LaJ__) . L<jJj_-_J pLul ___3 __L)_l_«- -_ajl__a 
— 4__a __9j_«j (jjjl JLr-JI ^\ — 1 'II j "'i , ,1 a (jl L__ .^L-___Jl (_____. >L_al£ 1 'L .*^La (__J[ Jj-uajJI *LuLS_a[ 

185 



aiiiioJl cujjj \jqxmih}\ 

4_oj<i -ra 4jjL-ill L__i}_-t__ :^js*Sl\ JoLaJJI l-S^I jr'" <a&a L^JLSLSj ^ ^-j ■ ■■ ■ "U___j) .£Ajl__JI __Lc 
. (oLSL- <_>*> __J jj 4j -t n . j (jr-iV mi (jjl L&JI J___J (jl O^Ui ' --J '■'II- _-"->J) m Mr 1 1 ili ___) 

i-jLcjltLI 4j__uLj («jl__- (____> Ijjii. 1 ! J liiliiiLl («JLc 
. «_ » 

j| _jjl__ J-> j _ .^Ll__ j (jjjjjj l___>j__J 4jjLc^LlII 3Lx»Jl (jL_i ■ J <i t~ ____i I i_ 

4jJJ -U _)^~- -■ J£ .,____jLII __J[ L_>-lj (_§_iJ_j j___>L>JI J__>. __lc 3 JjJl>. 4_ul__ jl (j^-^l 

£JJ 3jjl-i__- — LiJ juC LaIjj "i* (___II — 4jjjj___jyi l_L-.1__.jj ■ 'I ' *»"■ ■ ■■ * .-__j__JI ^l t l*ii I 4___L__ 

jj_w__i .-*jjl_JI __JI_ ,j_IJ_j i^l t miII __lc ol ni*°)l i - jjJj ."i-Tj-uJlj 4-_Li_--JLi 4___L>JI __il_«j_j_ll 
l4_D3 J_oljj"l _|J_il_JJ i^l t i*iiH jJiLlcsII Jjj J_a i i-Ojj .^LlAJI (_-1c J^slj^l J_____ij IL-ll Ojltlll 

(__j_ 4jjL^JJI I * ',"*lj "j Ljjl t^jjj IjjjLcI i"i->-Ij 4£j__Jl .uu^. (jjj\j__ ^jj . JL__I __JI L^jjj^jjjj 

.^L-uJI J i TTi i ii - 

, , <ll~.- J*:„ J ^ .j V 5<j J^i-j J/"»' ( j - Jj-Lc -_i_.j, i*H (j_Li ^J .4_"j-i-JI J-_c t miII 

. L_j__, ^ ■ .. i_i *_j J • " . .. 1 1 j j___>L>Jlj (____- LLI J_t__j jj-j . I j__lj I _' (j__L-_-_il 3 jlc. 4 1 mi ij i[ 
. J_L_JI I j__ (jjj U>>- j.'^" l_1_I -^ljJlj .L^i--- (__J| Ji.j_ i4_Tj__J! £____ __Jl t __Jj__jjj 

* - I I - 

___. __, njlt" jj-2js jl i_____ J-oLll _jj__Jl _>_->•[ . L^jl j 4_LjjJ_JLj oL_jjL>JI jl (_>jijI jJ.1 J~l»j 

" .... - 

(jjj_u£ __i^LL- l_!L1_> ijj-o Luj ,j_____c lj____Lcj 4____j - U"* 1 jjJLLl 3_L- ^-jl_j ^Lui-T -Ijj (jl 

ju-Luij L«j_- ■ - |i 1". -» _ 4____j jlLc p j '■*■ J_^ 1 J__lj ___5j (___3 jLjjJI ->L>ijl _>---- ^_4_ujJo (jj_i__j 
j-jjjjl .L^_-j__ Juc 4____Vl L_llj_« .j-s^l j-jj I oK 3_UI i-.j,l-r"j j-.j-uj 1 Jj-lSJLi ^LlAJI j«Jj_LI 
Jl , ^-,1 -j ^ M ,^a) _ ; „ -1 4_i_j-L>JI 4jL_- L__ .£_»__ (_>-*■ 3 jLu- c _ijj__-jyi (__j__L>JI 

4 j - J_J_i_ oL__-l_Ul (j_- cjLI- (_-jl_L>JI ^LlAJI (__ic .(i'l..in*n -jjjj o 1 -4J-- ui)--^-- 

J!>L>. (jjj L^jl i "jjjaLjJI '*•■ '—"" »L-j*-'I o jjb (__-_ .^«"i-»_ij i J inii i"ij i J_-lj -_<-ij (__-_ ^-L-VI (_-Jl 
___S 3jjLl_« 4^L-j_jlLI _1jIj_-jJI -juk JS . Jj_a__L» ^Ll__ ___s L^-La J£"j ijjl .. L$jl jlj-bj L^_Lj">Lcl 
(_-J[4jtaL>JI __L__-l_Ul _j_)J_jJ i(Ja____JLl ___) L^Jjl Jlj-j L^ia-a-- 4jl~L>JI j___u .4jjL>JI 4____l_Ul 

iMK «ijj .^L___JI __Lc JjsISJI 4-_jjb ,_^L-jJI ___s "U___j(_^L>JI j-j->JI jju («J ._-_-»UI j__j *ljjJl 

(4_"j__J| jl ) (__j__L>J! j-j-j-Jl j-j (<J l__- .oSj ___■ l?j->-^Li jl . . (jLLo _;1 (__J- AjJ. _>_l___jVI 
* " « * 

LJU. .r.K LujI ^-Lc J___ __J!_ ^_L___j*2'lj 4___,VI j_-I (___s _>_l__ijVI .'1 Koj 'i ._)__II (___s -U____i 

.____L_J| __ic i_Jj^_- __Lc lj"iriiiia jl i<I1mij«- 4_lj__ ___3 
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UtiJI lj___-ill 

«LcLjJIj (jjj" miU <jj __-__j £L___i __>__)__JI 

_jja 4__ui _-U_u_>. Juy .i*ij_ill (____> L_iJ__tJ Jl)j_i V .(j_J_-VI ___«* CU^- 1 (jl J "^"i » LajjuC. L___Jj) 
(jj)j__i____» r-_jV V _-J j (jj)__JJ f*-_j^ 4__L<_--. ___)_ _j_<) n iJ-i i___) i La _jL__« ___)_ (jjiLiJt (_ i _>,*>, jm i_jVI 

*-L___ (__J| J_v_L___j J-lL- J-J) <___»Jl jL___l (j-0 4^lj)____ 4-*,J) <■-_- « (jC -jLj-- 4jjljjJLI (j***-"' i <i .4aJ_ 

. <jj)_LjjJ 1_UJ (___»JLj 4jjijjua (__-_> ____glj.J J ■ ____i (_r__J L--J I *>___- (jjj mi « 1 1 (jl __"l ' J ' ' " 
* <> <* 

_j_--IJ . L__« --j_>JI (___£i < .«lllj -I JuJI JjLjj Ltj«i'*- j *'**^ 1J _j_— 'jj ■ <L_ujJua _jjj ■° : ''* ■ LjLl_ 

4__jj__JL __-*-Jl L__iL__- J__«___ . Jl___>VI i___Ijj (jl (_j_p jl (____lj_ Jjkj^ 4__a) Jj__$__j> ^L (_<*V 
* - * ? * 

l_i__j__i __<-jJ I «j «--. _jj) I o «_> . Lajj _jjj_-l _jJj nir -_* jjii<- _"jl_[ ___"""- •> (_>-- --J- 1 ! J"-J-"> L-UJ . L__l j 

. L__ <<i_;l -r (^LI t L__-9 (jjJJjJ _j i*v Ij) < -> ■"■'*■-»-■• 

' 

jLr-9 _jI_lj jLstll j) jj_.l_J.La ..-.JjJI .■.iUI J< '.i**. ,___tl 4 mniijJ.1 4jjIjVI Ji\A\ u ii"V*ni 
_____ <j<J_> lj)j_>_G _j_-lj) ' h*__) - i*< ii-)jl «Ujj)j__>jyi «jL-cjJI _jl J)Jljj) . »1 ii"--VI ijjJ_o <_-*-- mlLi 
__._-_____ i _ < jl "i _jj- i < I i< <■"> |_JuJ *>__- Jjjl* 4__j __>jjJ .j-^jJI l__j_)JI «^Ijjo i__i___JI J__ ___]! 4jjI Jj 
L__j)_- Cjjj L_J_> ijjjt*. <«j_i____ (<___' ___J| dJjl ji____ Jjjlo V ._-L__-LI l?J-=-| J^J)-- 1 l**- 1 l-__>JI 
i _Li_j (____-! j__)_'l - 1 ■*»-!! _i)_»_i (jl _**■"' " ffljl«"ll_* SjLscjJI il__Jj__JI_* Jl_*_>-_'l i <i I" V <a __,__ . I JU_L>. 
Jj_/__ (__jJI _-Laj)l«U -L>j-<-' (j^-LgjJI jjjLJI Lal . (->_*____* J__i <_____«__ _jjC~. . .. ____lj)_JI _jl_> I <il<* 

_jj__II ____• <u_c __jl_" L- __J_ jj)«"iui -jKiull <>Li_-Vl L_j -."a" __jl_" __jJI «Uj-j-S"! (jl j>j__* (<JL-II 

J>_5__> _jj LiiSJj) .-_-_jjj* "L-Lt 1 jl-~- a «---_-J _j_^Lalj) JjL-a (_-Jl_ (jjiLUI ~-l"-rj < ii ,j nif --ijiIjJI 
jl_ '. t_____ j_ol lj__j) .3>-JJ j-^ljjaj) *- - "-**"' * __L_j___aj) <_S *>!_-_. ___>.__- L_>jl ;"if L VI (jjJLl (_-Jl 
Jjju V LaJL-C _*_ L->JjL_j VI I <jl<* j-j)"-r a _j-J_* .4jj__ljJI 4_u__ll J|___.VI <«___-l _jja (jjJLl j i"i«"i 

. L^j|_ __-_L__j 

UJ *_**•;'" r*-<pl_ ' ***-*> ^(jVI (j_~ <_!__ __/_i__a_v- _L«j __ljl jnill (jjiLUI "> jLj3 __V JUtm J <i"i i ii Jj_ 

La Jj_3 ___ic L_JJJ_S -_jlj <>-ljJ Ljjjjl LaISj) i.jljiill i i-r'i l_ul_ .i 'I iu<ii> ______>! .jj£I __V_lj>_»J 



J__> I (jj)-Lj__ .<_-_J__J* J-_u_l J*-J..'__) < I Al*.^_._ J) > ij... _jVI (j-O " < ". __f Juu ( jU_9 ( j_l 

__2>j) ___;l (j_~ — *>Lj__ — 5jL___i j__>I (j_>->_ L<uj_) Jj '---rj^ j-->1 _j_^__j__3__S__ i 'II" * ji nj < jjjSj <ilj-i 



_______ 
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oJjjloJ I diijj \j gujLoAI I 



Jjj <xj>\m ^h^j^JI jL^J :(David Gelernter) ^lj uj-ijj. 

CjLajJjJ.1 SjIjI Jj». 4jLicjI j£jJJ .(j-ijjl jjj jjyjwjjjjisj JjJjJLJ JJJ^ 4 <\£jj^ cl.altll 

4jajViinU (tuple space) Jjjj oULi»}j JL»j .^1 i.^ill «.LdJlj, 4jjl>UI i^jjjlj 
Nicholas) ^jsLijj, j"''j:':r »j£> lS^I (Lynda system) IjJJ j»Uai ^ 
'S''j.:t ,j .(cJLaJl Jjj>. 4jj«i^uL>ji .-.vi -^~.vi ^^1^ jujuJI ^Lul (Carriero 
The Muse in the) "ijS/l ^ ^UJyi jj^J^ (Mirror Worlds) "lJ jil ^l^" 
^VVI jL^». j .(Drawing Life) sU>JI j (1939) 1939 j .(Machine 

.(Machine Beauty) 
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ullll\Jja_Qj| 



yiirii llg ^LoJlg JiLoJI 



4-laLJI 4jU>. i_,l___JI Ijj 

2b.HI c-jIjjVI - /..y.<l L, ^jl^j^j iiJij 4_«-<u- JMi- ,_j-« «U -» - ■■ 4jWJI 5Lt>Jl 

.(j-caJLi. ,_. rnii i » fl ' * (__-ijJ (__JI 4->ol-9 i 1 jl-u* * '1 """■ I ijjjl^"! w -^j Loj 3 « ' "" » '"■ ■ -jl j-U 4_uiljjJ 
4jL-.l mh<I i"il A j\j i4_3jjlU £j)j-9 0--.L-? ' /I ■^>«-VI (jsjc j-Ajjl i-iJJj Cjliiej <_-_iJI .-■lj'....ll (____) 
ClljJ)lr-i"ill (j«*n I j»J-jj (__Jj Laj-S} t Lj.fi I «" ) " j-ij-i cLjil Lj-aLal Jl jLa i i-ilJ j (j_o <9-C.jJl (_-lc .JJJjjJ 

. 4 1 i j U 4_Lui ij\ m<f>JI JM-*» l^«q_)"'i (jl (jJ>-«J i^jJI 

£UJl)I 6.cl>9 

J_-JjU_« (jilJU jjj (j-JJ^ <2jjJo (jC L-il-llSJI JJCJ I J J '< Ljojji i ■! .^.r VI ^J__. i__)L_fcj1 ' ~ ■ » U« 

OjjjvI CjLuiIjj iijLajVI f)jL4 jjji j-fJ-> jj_9 (j^jiaj _i_9j i jLtoj^lj) "j-iljjlj i_dljjVI Jiu JjL-JI 
4-ajjl_Jl «Juk 4jLo_i (j_n <a__,jJI (_-lcj, .(j^ijjLuijJIj (jl jj->Jl 4____Licjj) i4jj_uij j-f-- 4j-w i_jLuL-> (__Jc 
i__ilj_xjj c-jSjj LjpLa n_Jj_>-l 4_l>- i__iLuL_> ^aj mmII I jj 4 uJj" iiij (_-jJI jj.1 L_djL-3j} J«J>- 4_-luiI -*jl-J 
j mi lll (_-lc Ojj_>-l (___Ul i__lL_Cj'-/l L$jlj (__lc C-JJLcL-u .3 JUj-aJI (_£j_ii_jl jjl j *l tM 1 'i ,____> 2 - _| - 

3jj_s__J,l i__uLJ->j)JI (jj_. jjl (j-^jj **j ^j^.' *~-j '"* <-->LuiljjJl ojla jj-Uj i jjl (_---) ' i»l"" (j-uL___vil 

.j^-ojj ^ j*j *utl i__^Li_)j}JL '".j '*■ I ^ !"■ a 
L$ji L«-> .3j«jjUtl (^j-uuJI jjl i_JuLi_ij -LuiIjj (__lc Sjujl->JI oL^jJjiCill LjjLcLu-i 

JjUjJa j_Sj) il.lj.l-sl ju-il J^ miJ .(j_uj mi jtl JJaj-llj jjl (ji-l 4_9^L«Jl (jj> -Ij J.-^- m^j)*imi«ij j mi i" 

(_-lc «jJaj (.L2JV 4 jlor j 4_Lal 3lj..,j _jvI»-LilI (fj\lRI) ^ ...jUl I (jujjL ^ AjUjll jjj -^"11 
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diiAoJI olluj \jqjj±cx^i\ 

'~'lj ■ *JJj * _)1 -j...**i L._£j» (SllbjCCt) _>-3J t <i U c- 1 3 ( tLi-l ___3 4__L__j 4_L-lj-Oj _jL__jVI £l-o 
Lgjl '*'j"l'» t 4_tfUjIoJl -ju. 4_JLl9 JljSL (_ic £»JjJI jjj , — ."II __iLl_Ij_i p U* *■ l_ij_"j . 4_ujl~ 

(jLa l___j-J .4j, nln"l l JjjJ-JI (<_--_-a < rtM i Ci _-_Jl Lg-I- 4j-tU <__ul__tjjl 3 JJ__> ___=. L_j _______ 

• .. ." - . 

(j_a .__ijL>_i __iljljj__ _-1c i_-Jj->-l _-jJI _J,I <-_ul__J __iL_-lj-i (jjo Cjc L>- 4jJL_-JI -ljL__JI (j_a Ijjj-i 
___) ■ — ,".11 -ljL-J i-_lj"... _jl,L *■ ' j » - 4-o__ul J--C 4j__j_t _J^_- -j...l ...VI __iLojl.ll £Ju_ jjC 

(jl _5j_>»Vl __iI_lijl_II_) (jl jj_>JI _-lc -jjj_»-i _--Jl 4_jL_-IjjJI L_ij4_ii i JL_U Jjj_- _-i<- ^ 1 ""* ^ljJa 
j_3""» jJLl -j_j__ (j-i _>_jjj «. j_». - __c.j____il _>____Jl ___3 5 j-ul__> -______- - (amygdala) 3 jejJl 

____sjJ.I ji t-j-jjy -_iLojl.U -j__j (jjjs-Ljl _Li_,jj_-I JlSj .L$J -_iL-e___.VIj jL___-*_ l l L-.I (j__ 

— . U ■". 3 jjlJl ___) _*'_»< ,J__l__o (jlj ij___iJl l_!Ij_J ___3 jj___l3 jc^jjj 3 jjJJl ___3 i__J_j _ruL__J,l 

Jl_J .-j-UJL^J CjI^ iU j miiII (_>_DjJ_i Jllc — (_, lijhjjl __ ,,ijUL_-J,l _-L)jJl JJj_» 4jj4__I Lo i imT) 
.3jjj_> _?j_»-l Cj -"L-c-aj Jl--_LI I ju_ ___3 ,Jjj__JI __)Ljljj_>JI _-1c CjLluIjjJI ClJLgjO 

* * . 6 

3j_>l jjl _)l !>l__o j_>j_) .<L--jj__lLI 4_j__*_ , I j_j> 4_i_1jjj> 4 i <-_)->■ nU __ljj-'l <jj--' u' (>* 

(j_L ojLlC f !____' I Jjl_J 1 _ al i^-"...lj . , <ll*i/- ___) CjLojI.LL , __J fl , ,") ___J| <__oL_Jl 

I_f-J____l1 ^JLl _-_3 4_L_-JL4 -• 1 -*■"' ■ L^jl l_3_)j__-_) l_f-J__LlJl jj__ajjl (jjiLluI J_l_-J -LuiJJJ 4-iLl-. 

.(dorsolateral prefrontal cortex) 4j > ^i_ji 4jj_UJI 4j^>ji Jj_, 4j_ai 5 j___-Jl 
__iLluIjj (j_s __ljj*-l -j-* ftlj->-"y 4_u!>Lo ('■ i.ijl ____» **>j miSII -ju_ L^jjJ (j-uJ (jlij_>JI (jl L»jj 

3j_il jjl (___> 4_LL-jII -ju- JJJ (jc B LiaJju L4-I JJJ->J tSj i*ii ii II -ju- L^JjJ-. _>-jjl inill Lal .3j->ljJI 
ju____JI '"'1 1 (j_a 4_-u_j 4jv__ (jl Jljj .L^jIc. -jjj_>-l __lll i__L_uljjJl JM->- _>j5 < *iin*i*\l 4_J>L-JI 

V 4_4__j ___*_, ,(verbal working memory) 4j___ui 4i-L_JI 3 j-JljJL J_____ (__jL-_jVI 

p # 

t>jjJl_j u 'ij^jJt jJp i^ljl CjLluIjJ <" 1 jt t Jl_-J -^jL-uJ^/l JJ-C. £jJ (^l ^yJLl 3 juiLua 1 r nl Jj ^J_-L-IJ 

o * 

.(^j-_^_-Jl |jJLl (jja 5j!il jJl J-a_C 4j gjK ^jLj La^jO I Jj_i 4jjJl>JI 0 (hjUL-J-J,I 
jj_j-l_£_»_JI ila-_-ul_^j i£j ^-ll (jl-C- iSj^^ ^jy-Jl tijL-5tJ , -_'l J j n"i < 11 4 j^jjJ (J* J*-"'^ U (J-* 

Jol niill Jjt-mmI eJj-""-' Jjnill <-U j ___3 L»j - liJj-»-'-'! tSjJ-Jl jl _,mijUI iUl _njjJL u njhjJI 

« jr 

j-t> Jj*-*l (jl JulLa .4j-l-Ij (jj_l_L- 4jMj (_--> — _UL-_j -_il*i-r"i,,ilj jJlL 5 1 3", i a 4 j i i" Jj--J 

1 1 1 Ij, I -x"j ijj_> (jj> Ijj_- L^lc __3j_li __jjl CjI jlmll (jj-it i (jc -UjJU l_9j_l___ _| i LuLsu _{_L_II 

^ ji-.,...A < _ - *,l*-.tl __ljJU Ui .-_UL_JI 3 j-?ljJlj4__Jlj Jl_-_jVlj3j<;ijJlj__tl jj-MJ u .,^.II f>jiV<-ill 

4_jjJ__ pj*l (jjO L-L-CjJI Ijj- I *■ *l 1 j . .. ,^JU ___) ,"»1jIq«1I -_L_I JcLoJ 4_9JjJ_> Jj-<- -LJj-Ll >— -I MM*>I 
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UIjJI\JjQ_qJI 

* ♦ » 

i£ll "L_jL-j) 4_a1_uI _i" j)" i i i - _,__. J-ujl |Cj-.L_--i __J[ 
_L_J . Lg-uLL-j) 3j JLse_« Sjl",- ,-iLl-.- c | j| -_. .i_X JjLL» ^.jj J_i_jl ^J[l J u,~\ *• -^j^ Jjp- 3 jjti«il 

' * * ' 

. I__>. Jjjio _"j)" i ii a (_,JJi (j^ (1)^3 ' Jj"*"^ \jjt ___>■_ ^jJlu (_g jJI JjuJI I JLi 

jj.1 J__c 4__jj__ __lc jJtl lJijUoj cjLhIjj ^,l<u-v j_"j_ jLSu .j«jkVl jj»> -_Jl_JI jl J.II J_J 

* . . . ' . 

.-; jj>oj __J_ Jj)j_aj)JI J-vl (j-* j-i-* (j<-L<3j -r - a (^yic Lg-La 3 Jls-Ij) J_> J n" mi"j) iCi^JI raJ-u-d I • U " *■ 

Jj>3- 4 1*1 I lll ~~jJ-> I ' "J l4_t>- jj>A-Jl L__jL_*>J>JI £>_-_> ^l-^S (_--- (j--_« (J-LluI LujJ ^ILOJ (jl JJ-TE.O J JJ) 

i iIU"j) ■ 4ji.-< : -Mill j)l (jiiiJJI JSLilj ___Jl 3 Jjj-aJI ,j_»Ij>_kJIj) jlj3*j"l (j_u l_jL_*>L__-'_'I JyJ->-> 3_. A_,< 
Jls-Ij) jjj3 ^lc CjI iiiljiill (jjs jjj£ l^_i 4 _i~j_*-j 4_ijj__> i 1 <ij <iU L_ *>___-! 4 iil*iVa 4__jj___ 4_u__/VI 6 juk 

(j* * — " * 3 jlc (^jpLc jl>-Ij) (_jjiLjja plj^-[ (jj« Vjj 

•uoj) i^Jj>2cj) (jj/LiJI £__>t-al (___ij i_jJL_ej Lj ^_i_iii*l 4JL__ l_jIj).)L 4jJL>J| ,Jj]a]\ L_l_«_ 

L-J_1j-_ .djL*jVI eJJt 4j L j j ~r~i i ii Ll (jji iV i i ,i * «^«"iTrn"" L__> I j[ |<i__ Jjl iimII _-J[ jU i*i <ni I _ i i n-*o 

(jl _, i«<n 4j j » mij j)l pjJ.1 4j__ j-L-J <jl (jSLaj L« 4jj)jj) (jLtuj*j"l ^jo Ji.1 j jJijJI 4-jjLSL«[ LU ^Ljj 
* . » . « » 

(_gjjl L> 1 ■ .^.".i /. jl jLiJoVLi Lu/jj»Xo jl MjLs jj>SL) jl J-i"->j OlSlil U**uLjJ-j 

^oLsjJjJLI « j-^j 4l«Ai ,„ 

6>iiliJI ojbl 

4j<i,°;ii,l o">^j>jJi Ji <jJil (wiring) .'\. czJjlc !"Uijuii ^j^j cLjj^ L»js 
UjijjLjjl _jj jJJl ltujjhJI <jj>J iALj^ cjjLj"! cIj>jj, - ^ j£ jjlj . (synaptic connectivity) 

, ^UI ... ,■ .4_iji^-i«ll L*>L»JI (jru lZj">I jinjjJJ JjJju 4jl *<• — LiLal lZjj>wlo 4 jm*l ^^JJ j»l ~l j ■ ->H I jjb 

4Jjjlj) 4jjI_l4J^ lIiIjjju Ls oj-ji- ^^JJ Ll-<* ajjLiaJI 5_, ,,^-..11 L*>L»JI ' j - ""■ :(_^L°JL< 3jl?l jjl Ji«" 

""""//_'*" "[ " * . 

l1jL1jjj)j_JI JiLjj rOJ 4 U i II L*>L>Jl aliJb J_wl j l-jLujj)j-i _cLil_e- Jj" ■•■"■ __J__lLj) il_iLu>JI , U .":■ i" 

(jjj L.jl>.j) - l_LL__J,I _dJ_ 3jjl9 jjju j[ i L*>L>Jl i_jJ_ (>_« ^.Lc 3U,°:,;il 3j,.^-tl <__JL_t l___JL, t __J[ 

ajjk Jjji ___3 , 1 1 ii-rTi _<;j_?jj__ .L^j 4_L____J.I 4_j_u____*l L*>L>JI _jjs JjLjij Jl .",„1 — L. jjc. 

3jl jl (jj9 ^j_La_J (jl L_|JJ__)I J • ~~ ... II (___J — Jjl_JL 4_9jju La «j)j_3 (___) — ^">j" ■ (jl (j__4JJ) .Cjljji"lll 

i 3jf>l jJI 



i_jl j 3j£iljJl (___J l_i^< ilia (jjs ^jiA (__jL_j ilj_i_; Jj)lol (j_iL_JI jL_» _L3j) (jS"l 

t4 ntl _"j->-l ** J.' ' ij-^l J-"lj) J-^L-jJL (juL___il _"jJ (jj)^ J-uj-S' (__J_cj_ i4->j)_tj__JL 4_L_o 

191 



diiiLoJI olluj o^loAJI 

.-jc-,1 ___> 4 i_i« a .-■! .Ijt-.ul (jjjlju V (j-"-« (j~-JI li*-- - I - J"l""*J 3jS*l jjl _jj_. (jjj 

SjSM j __lc l_uj_«.1 l_>L_iIjJ J}_>. LjjJI Jmj*ll (»j i__Laji«-» ^1,1-ir'iiiil L_JL>- »Lai«ll JjLscjj 

JjL__j jjj *•*■*' i i(jjijj| iuillj i__>lj*_'lj (jlij^Jlj i_jLijJlj j— jii L_iL_lj-> Ji_a * *\~~ " cjLil_jjj- 

__ic .la."«") 3jS*l jJI (j-a SjjJLC IjJ-n"' tj' O-—*^ -Ij.' ■■■ (jjc iOjLJI (jjo .4jj i*ii ill SjSil jjl (ji i ii -»■") 
SjSljJl _f -"— ■ 1 il)l_i*rj"lj"Luil _JJ_-J (j_9 (-JLjJLij ■ I j" M j **"■■■ *j (_, J ■— ■•- (JjjLj ) oLaL**jJ->JI 
_)JjSo ___J 4 o (j 11 i_jljl-i--ill (jja iL_L!i __ic 3j*>Lc .L*jLabjl-»<ll J-u J j n"i ijj_)L_C jjjJ-u (j n i <*iT* 
L*)L>JI ,__Jl t L-jLabjJ_»Jl ■ j**"....- J*d4. ..-jj.-lKtl "LusLicjj) ."UjLajSUI oLjjj^l JilJj ^jS* jjl 

(jl ."■! *'j~*-H Lajjju . I— ■**■ *" (__"_tl L_i_Lj_>JI J_u____ __! ^ ' *■ t * - ^jj.-.ilctl SjLj t_*_j^j jl . ** j " -*»»H 

__lc LjJjj J_> (jj ni-s" "UjL-*_a (_,'(« <u) (_-j__uJI jj,l L*>L>. ___i LllLLajJI <>j__> i a, \£t,,~\ jj_|L_C jjjJ-u 
(juLuil J*v i*iij (_<* jjl _, n.-»«ll i 'l_i i i*i"ill jl j "i" i iil i i \ t u"l (_-"-tl l_iL_jjjjjJI •____-) __ill i_jl *m*»»I1 i In j i*ii i") 

.SjSlljJl «LijJaJ (j<_Ui3ejJ l_"j--l 4j-j-j"'Ij" -"I LiJ J_)JJ (jjSlljJI 

Jjal l_1L_A JjjsuLsjJl JiLa 4j "-»■- -"jM^miJ (jja (jjjlju £y> ^lit-al *-*>L_->l (jc I jLa (jSJj 

(jj_) ___) L*jL___ ^jj i3jjj_>> 4_la___c L*)_>. L_Il__4 (jl JJ-J i Ljj_u>- i__u___il Lu_* Jj-uj _u-u>- 

(_-_) 4jjj_-_- *Lxft->>'i i_jI_ -tiLj <_J__L- - (jj-_Il _$1 - jj-j lorL-JLiJl j_4j (hippocampus) _)j*J 

(__ic l_a *LojjJ-lI LM_>Jl tfj_A i\>. ^«j ji- .(_j_IjJI jS* j-JI (__ic l_ujj_) *L-ol_«jJ 5jS*l jjl l1»1 jl nf 

.3 jS*l jJI l___U_j "jL__uiI LuS-al L»jj iL^jj iS^jLill (__JLvJLjj 3jjj.j_J.I 3 jSl jJI jjIjjj JL__-j_'I 

LM_>JI (___c |<V^L-cj1 Ai-olj^a "L)J--- ^O-jJ i-i-yLjlj .(j___>.LJl Jj 4_JljJ_JI 4_aj_L>JI i-.*iiu'l I j(_j 
(j_i_sj_Jll (j_>l V ni*- 1 ! i_"-*J 1 "»lt-* jj jt~.ll (jjo jjjjLkjJI Ji_a (j_>lj-al «_La (jSLal LaJj i4_i<* j -»<JI 

.4j 4jL-_>J>LI 

CjLjS* jjl (jja -V-~ 11 (_-Aj «4J^a jjjb -itJ.1 (*-ji*J I _J ** (jjS*. _> ^ -4j _fj-*"' *4 i-i t-> *f <a l_1L-4 

1 'lj t— '— I Ji_a (j_>lj-al jjkj-w JS-i-ij (__"Jl 4_ajL_-JI oLjSijJI -Lu-LsejJ ■!_»'- jl "LijCjil j_gC 

Lcjj L_)ljj_v_o_'l ' -j -■»"■ (j-LaS* iL_iLj_ijJI *j_* J_jt-<«" (jSLal ji_ .(PTSD) "LaJL___JI Jju La 

ijl <LlLi (j_a I julbj iLgjLuj IjjjjS-i fl_ul (_-_* oLjjSi jjl j-l— __a jjjjuJ L_jJ_> (jjj_-l_JI jiS-ol .La 
* * * 

jjJoj (__JL_ll_i -"'* ilj-uS^ Iji.iiil I Ji-4J ii_jj_- Jj-)J JJ-I (_,U«"i jj_)L_c jjj-aj (__Jl_ (_"JJJ 

l___jjjl JJBJ iCjLcL-u *-■ 3j *"""J *^ SjSll jJI (jjSo l_jl_U (j-* IjJ-U (jSJj .4_ajL___)l L-jLj-ijJI 

(j_LaJ(__"Jlj 1 1 JjJ.-r a 4-jjjI_JI -'t *(3j jU" (jjCj.-i» , L^I,iV"miiIjl-jL-jjjjjJI (jjj-o 4-)j i"i i nj jjl 

• L-- 1 Jj-U J.-3JJ 
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■ 4lfll- Jr.61 l 

t 

4 1 n~i< a 4 ij« a oLj_> j J_iU«") 4_u___~[ (jl jj_»JI ,__lc __uj_vt 3_UJl>. l_iL-iiIj-I ' " ' j _ ^ I 
• SjjiJI £l_<.j___ul 4jlnr cLiM __-3 £-11 (_--- (jjjiijjl (jK a _,_!. l-jL-ujjj-JI lj_Iljc1 I j[ i(_ujC*ill 
L"jL_j_.-_Jt L-Jjj -_«• j-luJI |_fjJ "bo.-_--_JI l_iL_j_. jjt iMj^rti ___. 1 , 1 j n a jL-ic ,_fl _jj-0 ___J (j-CJj 
IjLAj i -Jl>-j 4voL-_-JI l!iLj-> jjl ____ 4__)L_-_JI _"J_>LiJ>l i *»i,lfl"nnj _jl uju i,j-iL-i_- _jjj |_fj_>.VI 
M t < a, | [r ->|l Juu La ■ iljU.UI "a"4 _ >l .^»11 _jj_J_yJ| (jjl-j (jLSLo __lc jjjjJI LL- ■ ■ I U"._ , .. «jjjj 
» Luji. ■ Ul ^ .1 1 ^ _■ jfc»n , -j , ,,j — ", U . t ^ I a t __lc jLl— Jl j-ij—j j ■ > -* *■ ^ l_— 4_ijj__> (j_— 

* " " 

I Jl£3 1L4L0 _).-llVill jl J-iuJI _JjJ 4j-_cjll l_iLjj_. jjl L_aL__i__j (j-c 1 i< <i* jj ___>. J-jJaJLl 

«_~ (jj '""11 l-jIj-u-C (j_iLc !"■ iiij-ijjjgjl Ljl -r i~-> Jls-I Jjiej .SVI_i~:,Aj 4l«.i') (jjjjl t __-__! L _>ji_J 
Luj 4_jl (j-c ^CjJI ctL^-J i4"_i i>->V ni (j-c U j_>. l-ijL-. (__!>■ oi-olj _-jJI i__ijll l-iIj^ in«a l_>Ljj_> j 
"lCj.i_-i-.- <"-ljjt 1 j[ 4"._ --_■..*< I i"i,i-trjni I jLa Jjiej i_-iLj_>jJI ->j__s (j_a 5l_UI jlAI ,JL__, 

S4jI_j_v ^jya Lj__-u_-_-ui !*__>■>- C_i*fc-i-i_ol (__y---- ■ 4j___jIj-_J.I i_J __al_>j! 

4jJ_» ^jitluu ^jj Ujj IjJ .-IjjjjjJI LijLp-. Ujj> (^JjJI ^_J-___JI JJJ-aJ l_L_-l 

_!__. .jil J_-lj 4_u__« " j_ii- __ic jl__1 LLu u (over the counter) "u_i___jV ^Uc 

Jajkj <j_>. «JjjI t3j-_.Li-> J__>JI 1 JJt Jj_j .(jjt-yJ La (_£9_)l_t -__l_9j _jl j">Lj-9 Ji-v j-> jj Jjjj L-ljl 
i^lira Jjlj- 5 _tLc i^IiItjiii La J£> jc__uj p"-j ■ "j 1 j-i->l 3eL__-_i Jaju _fj->- VI -_iL_j j_>JI _jl ■*■! -I,*jl--tl 

. — - j ■ 1— j ti . I *. l — ^— ■ j J ■ . ■<" 1 

.j_uj U.; Ll. Sjluu .-.niji (recreational rewiring) a : „i ..yi __l______ji sjLcI (jl 

(__1__ l-j-jjj 4->jj_- «L-___>l_) Ljjlj^i-J (_>__-> L*Jl jjVI 3 jLj 4_uu ___9jjl -_LL- ^ '■_■-« i____l j-0 L-_jjj Liil 

4_jl>. __L"L__. l_1jj_u L_)«L____.[(j_ .-J-uJI (j___L_J j_>.I -_>.j _*[ jj. La (__U j J«iij jLjLc. JjLuj .L4-L_j_> j 

4-rj*ill (j " -r"i 1 n "u_-Jl (j-CJj 1 jjjkjjl (j-c 4_}L 4_jl_l_->[ (j-c 4_u__jL4Jj Jitl Lo_->>ljj _£j-» j (__J3 «IjJ 
lLL-_- VI J_ ■ ■ ■■ (__ic .«I iC-j jl .~LjL-__Jl (j_a _Uj-4J (4-j_>_>JI l_iLj_> jJL 4^jt__- ">_.... _>l ) -bjlL-J.1 

. JJJkjJI -_-Lj * IjjJl -_!>. -jL-_-C.[ 

jj-C(jVI LjjjJ jL_. j_3j .(jlj_-.*Mj J____ jL». (jLjj (_Jl (j*ij_j (Macbeth) » *■ . j*? *(jlf> 
»l£>>.VI ^-"'ii i-it MjU.uyij c_jL_u_iVI ^lvi_c ^^i-c 3 jlaL_u_jJJ La L_cjj 4j____wL_JI iit II 

4jjUi_f'-itl cIjKj miH ^laLSj-Jl ^J[jCllm i(jVI £y*J&\$\ 4_L___. /ji m -t •**- JLaj .4_-ijjL*J1 LajIjI Jjli (j-A-L) (jl__T 
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g h q oJI njjjj \jqnijQj^i\ 

.<>JbjLC _jljj__ _jjJl_. '.^U-.j jo^LLlII -J_b J_» £-—[ _>S~J > L— >jj_. (— Lc jjjluJI (jj-1 j""-^ 
-jLI j In ir>l _-- 43-lJl ^j^l^ 3 .1 ._tl.-.l< ..Ml^j,- 'jjH ^jjt^^l ^lWiiii4jlju]l (J .3 

I (1 1" V" ( Aj^ (_jL_ljjJI J^J— J i[ O llr-lll I j_h (___ (jj-JI Lil *.JL_U _il jJJ I <->") I Jj J_J .3 jj» * 

p J--* ^I"t'i Liu_Jj - I -»■_**»* 1 j"-L__»l (jc «1 -^»* jl _J_ i_jLIjJ___I jl i_jl__>L _>wiL_-J.I £L__»I 

.Lajujl-o <<uj __JI (jLLLJJ 4j*jjJ_JI 4_u*_jJI Jj*. jyjil iiajj^» _J[ (_j_»*>__-V1 «ju» 

_)Ijj->JI _>C — jLLjj __« LujJ L» <.J-i_> ____ i<j_>j__j (jl Jj n 1 1, 1 (jja < J_J,I J j n i. (— Lc 

_i_JI iOjl__JI ' « ■ L» t_ilji___l <j__jjl oLjj) <_3j->JL ajajjjJLI .*■! »IjU ■•-VI _J i_,L__Vlj 

,-.ICj .*:, Ljj Jjoju (^IlJI 2j«j jUtl 4_j j]_JI ,__3 _jl juju (jc (_jLjjVI -.1 n-inll tt_jL— jJI t -.LJl 

ajjb (jjd (J-MJJJ *>"!* 'Lulj L»_ iSjjJJI (jl Luj ._:j_-VI (— jK jmiII ju» I jjlr I n*ij tjjtil Ji-I- (_9ji-Jl 
.(_jj_jl (jj> 3 *■ j « « <__lj_»- (jj_ 4jjJ__il (___■ L^l— u— >J ___ (-jljjtill (jjS*_ (jl _>-_«il (jj— 9 i(— jK n*iiH 
(*i._L*rj 1 S jjil I 4jj_iL_u>. J_>jj> '■_■■"■ jj-jjM jjX.J J_j_J.I <_3j->Jl _jJl3cj (jl _>£ <i_i t JjJ_e_II 4_vj _Jc 
LjjjjLjs Jl «i"i*-l jl i4i_>L-t_J (jl j_-l _j -~ *- (jL- (jjti — _3ji LcL-U ( m-t" iu*ij ljj__>- i n mmCi 
I d •■■■*■'■ 4_>-J jjl (jj« JUJL,p *L>u j__T (_^__— _i 4jJUj L»_4 Jl_iI _L_JLI ( <j-r*iii") »**«j— r j 1 L^i— 3 J J __3 

J___ _jl j_ti- jl . (genetic winng) yJLo- (_Lxi_ _>_. (_n_iL>Jl (jjj-* __« ^l L__j _)l (jS_u 

_jjjjj_JI (jj jL-(jj» (_<;l Ju_Ij (j_-AJ i—il j (_Lc «jMc . I « <j '< - "LiJjj (jj» jl 1 1 j nin') Lj_ju_> jl 4 a, I i/t 
L> __ > |j B al j j . .. A' ^j«C^jj . "> jjjjl 4_j_>j «jjJLlL <U_jjjil ^jjw^l ^il (ji^LLo L^j ^ciajj (___ll 4_J jJ—JL 
.(_*j_.l jioL—aj SjjUl (jrjj jl SjjiJI Jj-lj 5jJJ>-jil jjljjJI (__ 4 nll-r U C jljj»"ill JM-i- (jja 4<il"iT-a 

(jli i(3__l _jLIjj___L jjLj — i_*j_»l ^ *■*-*' » (_*l jl — ĕjjJJI (jl jjj___JI (_jL_Ijj (— jjj— I-L3 

4->JLuq ■*■! J**j"'lj" '"I jLS_jV 1 Ljjj__ (jj^j ■■■ ^jjw^l <aJ_jV I iua Lj_cLuj 4-_lajil 4_uj—J -r ji*r>jj 

(__ 4 ij » « 4j__» jJaLu» ^jl_b jji) in *itl CjL-Ijj j jjln"i LaJaC 1 1 J_b L— —J ___ (— — - (j— Jj .*> JuJL»- 

■■ _ 
4oj___JI _jL_J"i!l pj-* 4 n<3<) — jLljj-nll (_Lc _;j->u (__lll CjL—uIjjJI JJ_j l( jl_JI J_a 4jj__j (jjaljjol 

4jjjl Ji>_u JlajJU 'Ijji-^J .4_J_jil _JJj _-9 4-u__l»JI lAiLuiilj L*>L_-Jl _"j" 1 11 o. _jLc 4 jlji<->ii"ll 

.4_j_il (jjt __j" ■ -■ * I I Juk (— Lc J___l 5 JljJls». 

ijUO (J*_JJ9 (__3 'J« * _J_WJ_U *ji__ (__![ 4jj_ujJI jjj) ■ — "tl CjLuIjj J j l*i "l (jl Jj_*_u 

i *> 1 ^*. . .." j_JgL_C (jx. ■*-— ■*! I ' *' c v ^ « <iJ1j__jj_JI <*Jl^J J___til (4____JI 4jj1jo-«JI oL_ljjJl -u_>JJJ 
4jIjjJI ,*_____ J-oLs-Jl «■ '~'l jl -.'■"■■■l _Jci_jL-cjjIj__jVI -_u._-J_-[ J_uj-1i_ .4jL_>J.I jjljjjl 
VI 4_c JJJ »"lll >4JJ V (jUUO «_;j->- JUJL90 

i*..u-....i jj ji , (molecular genetics) 4_j1.j>ji 
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i-ililli ji^6l l 

<^j_>JI I jjk ^l.l-rlml ■*'*■ ' ''- (j*^<iU £yA <<L°jjla 4_jjj_j L*J_l_ 4j_. jjjjlLII ^ojj jl ."ijjJJI (___a 
^jj «-j-ulj (jLLaJ _y— J ***' '-J '("*--"l i5i>*— <j""- -'-"*■ Lj J-kjJJ 1 J— _-Jl (jl ''"^j .jL_jl!I J j « *"< 1 £_____> 
(jjJoLL- ^JajLd (___"! *>L-l_>. (jjSLjJ, .4jjjjj>JI 4j_lj£j_J IjJ-U (j-Jj '(__-"•' (j_-LL- (jj» i >J, >tll ___!!_ ^-jjl 

Jl_J,l I j__ (___- SjjJJI (___) V[ jl».jj V ^jJI .(___jj_>JI --___JI JjLSj L-jlLc. V[ lUiliij (jjj ( jj.1 

jjjj (jl (jjj «Ujjjjl j_ui SjjJJI 4_L_aj i<-i*i (__lc i > f 1 1 nj (jl jL_jl!I I jjk J5Jt (j^.«ij .,____>! j__)VI 
Jj___« _j__ 4jj_L_II «bji.jJ.1 j-u_ 4jiiirt ill «UjjUJI jliVI <_JJjb !>____ . jJLLi <_;j--VI (jlaLUI ^^k. 
l_g, >Tr*itl (jjSLjjj, i 4jjjjJI ^Jtl l__jL_>j (____ (jJJ j£T 2 jjjjt ^jl__J I jJ—j (j_-tj ._jL__jJI _JJ'lj jLojJI 
.(__-L_jjl J_Ll_j 4jjJ_v___U LiuLtojJI <_sl JL£___V . La 4_UjJo ,____ JJ-jlII "jj*"-'! 

ojgJJI ^Jj yrinio II ,cL9_JI 

jj___J(jl (j^.ljj .JJt i*iill jj_- (TJ— - t^tnt I i_J>l (jTjoLoa^j^a JLjJuJI J__a I 0 1*1 a iSjjJJt ^J-_J 

.__i_».ljjl lj'U.':.*.l (_N LjjjjLii Jj__»jJI _Jl LU Jjjki V (jSJj iSjjJJI ■ t-j '* _jI_-j (__cj (___ 

Jl o*i-wl jljjj .4_ojj___~ 4_jL__j! lTjLLkIluI (jc Ljjj__iV jjjjljJJ SjjJJI Jjl____l 4_ul__«V I jJ__J 

* * - ' 

.jjjui SJL- ___ j_kj I jliI (j ->*»■*•■ II LajjL»-> (jj *L«jjj>- • .<L4jjj>- Ljj-__,V 3 jjJJI l_iI___I 

(«jlj->- -J JjjJo (j-«j -_-« (_--l loiill ^LtaJJI l-_j___I ___9 ■ Jl n"-»-VI I j__ «<>6~-_) f»J (jjJ»L_U 

jlj_J (jja (jjjLaJL. ,»jaLoj JSl-i (j-aitji, LjjjJj «-jSLijj jA\ (crime of passion) "jLLij^l 
amygdale) 'jjjjltjjl iii...ll *>LfljJl u n.^j .Jjuil jl jjjuijl ^ HiL ^ «ujjj- u;jj>.I 
^Lu «_4j .4*.L»m (jj« <>jjjl l ju* (jJis. .LjL-<aiiVl (»ic. (^l ,i;i...j . LijUaj>> LmLJ (defense 

^J^ a ii*...ll ljLcLsjJ! jljjjjj, ■ tlal ■*:."< I ^«J Lu (j^ysLtJI 43jjla ^Ljjj i jJI J-c-c <LuL£_i LjjjSjJtja 
.ijjill (^l I i" i ii 1 1 <>L9jJL <Ujje.l Lo ^yJjC i_jjjji (jja S jJaj JiL Li-i Ljk I jj . LcjjjI, i_jL<acVI ^ic. 

(j<-<u il__JI «Uujj LjTjji-l *UL_uu SjjJJI (_Jl , >i*i.il,l <>l_jJI iUI Vt VI l__*j AjIjlJI (__ 

i j^i.VI (___> . (pathological brain defense) (j_ujJll ^JI (_JI ■*-■•■■" <>1_jJI L_j_.jJ J 

«jjJJI (__)[ , > i*iniU }>L.jJI Lal .<j__ (jjj (^jLa j_j" < .<<■.! 4__JjJ>- l__vjjl (j_a___JI (jl OejsJl (jj_- 

<(_JLi__VI l-jI.,.IL 4jjjjli_V 4_jjJ_jj (j;jj_ J— -— u p<*~" «jjJJI (jl ">j__5 (_J[ ' ',"■ ■ -j '« JjLoJ.1 (___ 

(jjaj .(JiJJt nill jj___JI (j_. Jj__u SjjJJI 4 U i ii Ijj 4_Ujj>- (_j_jj" (jl (j_UII (j-« l£ JJjJ <L%j_jj 
l-_JjJ_ ^__ _JJjj .(__Jjjj__Jl (<__a_JI (j_, Jj__U(_jljJL_ J__(___ SjjJJI |<_____ (jl -Ij-b J_j(j_j»ll 
.*> Jb J-C jjjLlo »1 iij"inil (j^s JjV o jjJJI (__)[ J_jjjJ,I ^tjjJI ~ — ■ *'j ^y—J (j-Jj <* *' j ■ <* 4jjl j_u 
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olLlooJI cujjj \jqnijos^\ 

_>£J .(__».__« j__». _"l <£»-ljj ___ 4^_aj oL !_>___. I 4Cjj_ ** i jH 3 jjitl (__j__J (jja 

3jJ_a_u <~i ■>■" ojSj _-![ ■ <iji...il Jj_u i Ljj_j_ l^jjLoj,jj>jJI (jji 2j__ j__« I 'j ~-j » 4 ■ '■ 1 1 q\£ I j| 

" jjitl I flfl-^J* (jlll ■*■! ■! -»■••■.. .VI (jl _JJ j (__)[ ■ ^.'-1 .ijjejj "j___JI ' — "■ Lic 4jjj___ .'.Ijl 
Lpl _, i«<V . ( StCrCOtypcd ) 1 1-> n i * i_jji_,L <*~JJ 4jjj___i 3 U_, . ..jj <Ujj__ oLL»__-t (jc 3jLiC 
oJejj <_c jjj<*ill j_jj . I „■ m~ « Jj__ll (j_C I jpS I jj .4jL_uua jaej ,__lc "jJJI jljjl J£ _JjJ _jJl>_ 

__^__- , .i_il_>Jl (AjjliJl ^ V ,jljj Laj_: 

Lil Sj__j_JI _j_sj(j_J<jl jt>jVI <____)< _ljjsVI __>__-L 

.(_fj__VI jil 4_J_Jl (jLi (jja 4jL$_JI ___ Lg__Jj .1^1 l«"ijl "j_- Lyi jjC 3jj__u 3j__J,l l-iLI Vii iiVI 

2U_....j 3 .1 -.*... .1 4_uj_«jl _)__-_" (_i- ■ - , -j"'J * jjill <_J[ 1 '*■■■! I "-LsjJI _L>_ (jl _>jL_»JI «Jl_> J_jj 

# ■» * 

*jl *•.*.. .VI jj_j Jl_c jIj__>[ (jjj- jjc (jjaj ljj_ _jju>_ 4 W« *i aj <*UjJ__j Ijj--*' 

La _)SJj .3jjitl <_J[ i'*'"-..tl <>L__JI -_L-s_J 4jaj>UI j-uL_il __flj~i i ii~i i ii 4_j_S f*-l_>*- (j^ (j-^ 
Jjk j_ 4jl j jj« iMI i_il j (_1>.J . Ljj_jjiV J~_- Sjjitl jjC jil 4_J_jl (jja JjJjJI jl Lvj__>J jl J jj 

Sjjitl (__)l JLujjJJ t>L_jJI _ij_j jl "Ljj__-[ *-jJoJ La j_>j i4jjj-j-MJI jdtl _jl___l 4__j_jl VI 

* * ' f * 

4jujJo (__) jJ_j 3 J __!_(__![ — 1*~- *'-.. Lj£ I j[ La <UL__a jL_ _JJ j J_«J 4*_,« ...*■ ____ ^Lj L-JJ LlCjjji 

(_i;jjj__J| pC-.*ll (_£j (jjljjjl Jj»> 3_,t ,V. ...I I _jL_1 ni*^VI (_ic i ^a<|~*, ... 4jj itijtl 4_JjJ__Ll JjJl»-j 
■ 4lj"U 4_l_u (j_u_u_>Jl JM>- -_>-jVl (_ic (3 "*"•""" L__jI «jukj .jdll Ji»l J (_$jjj-_i>UIj 



j»j__j ^.jjja er^jJj _-jJl_ (__uj£ j___1 :(Joseph Ledoux) ujS^juJ 

4jj__ _jVL>. LbjLjcL L_VL*_jl i<v^-J Jjjla (jj>j J-La « i nj .jjjjjjjj 4j_ol_tJ l_iL__cVI i«ic j_j_u 
i<LJl___VI 3jj_>JI (___ - 4jjIjjJI 4j«"i->»ll JjL_4(___ — 3j£l jJlj r4_jt_Jl jj J (__lc 4jj_c. c r ___jj .4j»jJjjj 
■*<■ .Ml.-.l MI >J -,'■<,■•. A : .. — ll ciLLUl _jIj_-L<\jJL__jVI Cjlj^jJI CjIj^ j J_jj(_Jl ,___<_jj 

Synaptic Self: How Our Brains Become Who) "<ulc (j*j L» L__Ls__l j^__j i__^ 
The Emotional) K 4JL__.VI "L»ii JuiiJI _>_ivi :t _Jl__jVl jil" __.__. Liul 4J . (We Are 
j_*jl" ljL-j .(Brain; The Mysterious Underpinnings of Emotional Life 
.(Michael Gazzaniga) LtjljL». J_jLa 4SjL__u (The Integrated Mind) "_L.__ul 
"(..Ijjyi l-jL__cVI (-Jj=.__- oljlj». :_Jllj J_*Jl" -lj_il,-_> (W. Hirst) i___jjj» .jA>j _JjLi 
j. •=••'" (Mind and Brain: Dialogues in Cognitive Neuroscience) 
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i4ltll\ Jr>6l l 



:d ; I r Lo ^lLh I i 1 v\ } Lo 
2050 cUjlu cbgj 



/ jjljjjj AjLLI Juu *>j 1*1* 4jjliJl i i ii OjjJo ~ (__j>- j iJ-ir jj£I (_/"i«in"ij i(_rl-« ' ,'lti 

(jlc LiJL-ieji ,_jJs j'" 1 '»-" (_$ jjl (joltH JtjJuJI Jj^>- jjjJSu 4jLj£ i jLiloVI jxj c_jLjc-iI 4j.«.i_*t j — JoLui/ 

4j»ol (jl JjS (jSUj .(jJjjSuJlj (_5jL>JI (jjJaJI (jj» JjVI i nn-iill (_("l i4ji*->UI (j_ iiia,-»-.!! jljj» 

3 jtl «jjb r I ■ --■'* I l-3jju i — 2A-j^.j A.tli» 1(JT JLiJ)l (_f I (jjc "j (il**" Jajjl (jl -*_*)' ' jLiloVI (__J_ 

jjiiLaC ^Lu[ ijJjJaj 4jJ->-J (jj> (jjJaJI I JLA (__-S 4ja1aJI illLa 1 n"1l -aJkl (j-aj . Ljajl Jo ill (jjJ <>jj - 
LjJj*L->uI j jj«"j Jj i j-La jjl (__J3 iiiJL-»«J (__jjl jj<uL*jJI (jJajAJ 4*n j"jll Cjl jjjuJI _j-a AjLSjJI I fl 'X <i j 
("ijnii (j[ ljJLC p*^— j -"■■■! — 4-ijLu/ L_(jjj1ij V ^jjjS"! j (jl jl V (__Jul (j-a -«ijCjJI (.-/J-CJ •*-*• Jj- 1 
I jjb («j jjsjj i Llik (__J_ (tjjjy-ijl j"»JjJI (__JJjC.J J-jilj jLs jjjJuJI I Ju* (_jJs <>jj) j "> JJj-Jo (jjJJ Lljji 

.j-AljUJI 4JJk 4jJL>J3 ^^k. JjJj JJjJjjJI 

(j_ nm^ill (jJa jLila*3*l j-ju jL-yja( J j3 CJ ,<>,l«1l ^ 1 n"1 l jjtj J Jj-J.1 rj i'r->J a (__jl_ JJuJL-i/ i(jVlj 

Jjjj (jji IjiinrKI jl9 j^jJl (jjidj j-jJjc ' I -I'- (jLS" i(jjjjiuJlj (_;jL>JI (jjJill I Jj LajJx. .<iji*-.UI <lui 

■ I j*>- jtjjij jljaJ ,aj .-.L_jj_/V1 jLiloVI ,«.*». (_$jj (__jjiLu/I JS> 1*1 j AJjLajJLI J <l ill i_jjljj>- (j-a Ijjj£ 

ljL>- >LJi l_3jju jrj 1 ii<lj .LajjjLj S»ljJiJlj i^ijii^nllj jj<ii"ill jLiLVI plju <Jijjjo (CjjJs ^Ja 

jji<-»jl jLaJoVI JL»-I j-jjo (<J (_, i«<j t(j<*i« jll (fl (j« i<*ij (j-C 4 (i l"i *r « 3 JJ i jj o (j jjU-yj La J_p- 

* * ' - * 

(jjjjjijtJI jjJLll (jJaj «i ill (jjjj tLolc jL£ . Ijjjjjjs jl LjjljjLc jj>-I j j ■ -**_' 1 o i jj jj-cuJ-iJl (__j>- L9jtif- 

~ (jVI -ai<j La^ — ^ (j *X Ij .*i j.^»^. .Mlj . 'Ijl . -tl (__J3 ajjjjjl 3jJ--iJI jjI 11« lj-«JjJa -«-#jl (jj, I ii"i«j 
i _ i j i ii -«JjJ3 Jjt» (jjjjjjjlj (__;jL>JI (jjJiJl (_3-3 3 "****" j->- Ju '-i (4--^' U^- 3 '.■^*** , l o-S (j**t->*V « lj->L*? 

.(3jj1-i"iII ^i>-»j a («JjLiJl uJJj ^-jsjj (j«-njll (<>(3 !*->«> (j£. (jjiLlll i-JaMJo-l 
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diLtioJI &jjjjy9 JJJL o^ 1 JI 

Jj_l_>t_U j- liitll l-iLluiI _j *~j -**■ ■ ■ ■ (jl Jlj_i__J (j_a <jl -L____l ioLa_L__JI <>j_i_ _J___>I (jl Jj_S 

ajIjjJI |<J-_ e-ljjjl Ujfcj (jljiin^ij (jljjin __)___- .____>UI (jj__)l Jj-L*- jLa-JLI IJu- __j_ "4jL__J 
j__iJI _u__j *l_«___ l_.j___I .2000 <u__ Jj_-_j 5 jjJo j-l_ij____,lj .(genetics) 

«LuljJ i - jj_4_- ol_»__i <l! jJjj JiJo J_-fl i">_iVjJI J-lc I «jn-»- jL__oVI <uL__j j--L*j (j-U-jl-i 

__J[ 1 1 i" i n" i(jjj nntl (jj-ill CjI j ijnm^y (_J[ -jju 4 j"i-«- 1 4-_jj__> (jj * ' •*-*'■ ■ -j IjjL-J -JJJ-) ■___■ (_J[ 

)">_>VjJI jlLc JL_J_>VI >_-«->■ Jjl_<_> (jiljial 

_l_jljj.l _-J- « - > - (jl jLl3 ■ jj >n" i «j . l_jL_u__ia__JI __ii j__ill ,_u__j _1 >a !">.« a (jl_. i|_fjJ L__"i 

l_-j^__°_.VI __J[ > i i ii *n (jl l__«j <Li__-V 4jj_(_c 4j_-.j_« __i) f<i_ *m ■ "■ ■*i."Xj lJ3*>L*1»-I ,_jl (jlj (jjJjJ I i*ii*i - 

<___)l L*__*_iJI "Lajj-o OjLS .-LujJI ___i lJ3jLL>.'5?I _^ '■« i|<__j_iVj Jl_j L_j I Jj-« __l)l l_iIju_-JI ___• 

Lflj»l 1 1 V" nil jiTunl lL___J| iij__J (j-Jj i(j__lj__)VI L_Ui <j-i__ ___) -Jj ii « a J JUJ lj_)jJI l_U i ___) Cj ^judo 

* 

.(j_»l jj"-VI I Ju_ J_u JLu M-J-a 

*" 

4_____jJI l-iLxjI |« ...1 ■ . ajj .1 1 Jl -».1 I _^ aj - *ll - I -t/- (jlC '>[ U_.,..i ^ .j Utl ,-.*■!< 

' «_ 
_j_- (jj"i~r jj f4J i JjJaJI jju L_ulj_»- (jj« La ljjL>.J i_L_jjJI (__jlj_>. (jj» La L±jL>- ___) ■ ■■ j "■_' -ucl n"~>.VI 

(jj tj "■ j ■» i^^-~*jLj (jjJJju Ijjlii l_U j .1« i .jjuJI (jjiLjJLaj (_,*jj itl (jjiLjill (ju JoLiJj*^! l_iL_^Lc 

jl i J___9*l f Ijjj IjjjSu (jl (-J[ (jjljrtj Ij-uS ^«_fcj)M (*<J^ ^J*-^! (iH-- 1 -' jL_to*_'l (j[ J-UI Jjj-u< ltIc 

(jjjJI (j__3_*ljJLl (j[ jl i<ijjljjLc _>jSI Ijjj^j (jl (__t[ (jjljoj ^«tjJsjjLjl j<t. V ,jj (jjj-ll jL_loVI (j[ 

* * » ^ t ' - 

J"i nTi*" 0^jo>VI 3jJ__>JI Lal .<L_j-ljJlt 0*>lSl__- ^ljjl L-lilici 4__o jjc. J_)l <L>.lj__3 |«-_)jLI ^tJ- JjL-ej 

(__£ _«Jl_j ljjj-*J (jl CjjjI I jl l_UL__-V "lj_)l :Jjj» itL^U l^Ljjjsjj (_J[ jl-L-IJI eJJb Jjj->-i __-"■ 

CjIjIjj-JLj i 'I jtrj i J i *i"i i ii U ___* (j__utjJLC iti >_ijj V <"i K I j[ ^n_ V jijj _u_ JL-jjIj ijO ^"iiiiIjj 

(___* 3-I,t"U CjIjVjJI 4-ojSJ>. Lt-j-SJ -L9j .Cj**^^ i'< __J- ^«j}Cj_)j j-J-C Cj-jI I jl i^<i_»a -_%jj-__-JI 

)Cj1 ji^j"i1I £>___> jl J__o[j| il_iI_*jVI (j-a JjJJI I j_* «ljj>.y (j-_>-L_J *>jjj-> 4_JL- _JLl- 4ju_L>JI 

(_u_-j (tl «lll* (jlib . 1 ."4.J l->L>. (j^ _JJ-OjJ.I (j^Jj '(^5-JI <-J>^jJ>l L_U j (jj« J-T I II I LtUJ l^CUU 

___ll ">jLjjJI j- i I V" i ii i (jl jL>. I jt — J_S-1[ -JLa- __J- (jj mi j « ) (jjj nnll (jj-iJI J->-ljl (_-_- J-uJl 

__J- (jLii _$ j j-L___jl (_;1 L_il_ua__t (jlib I j[ Aj\ Ij__>.Ijj ^c___t o*ajJl l_LI j (___) L__cL_- 

j«___)lj___l ^j,- |<lc.jJI _-_cj .jjinii"i1t -JjLa jjc |<__jl_«jl guL-j (jLa iL_jjnij"ij ljjl-i __l)l ^Llill 
« » » p 

__JI (jj I j «ij __JL_]Ljj ^«__jLjI (j-a o ju_ p_"t *'j->- (jjJjJ (O-epL Ijjjjuju ^oj iCjl ij>- ^>-_J jJ jL-_oVI (jL 
luLu-iV — j4jj) jj_t___JI S-J--J <LijljJj_llj «. L^jjL? — ">_U -LC j-ljj (j-a (J_j_>.jJjjjJI j<i-_)-Ll 4j^L___- 

. d ,*-.-»- _U_tj_| 
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ulillijnoll 

* * 

_>--J _j 5-_*__>ljJI < "j"-».ll » Jl&i Ij_Ijuju (_— - J^Ljji- L_flj J « ill (jj-su frl ili* 3j->---l I --l 

(C^jl L_jl_uV 4_l_1_' CjLjLu £u_ Jj_) _y- (~i i*-i-r «l* JL9 Cul_i J i--i'*iI L-jJo j_, t -tt~ i h~> i__1___Ij_ __!___- (jl 

^aic *— uiLj -*j-_) -_-J-*J (j_> (_"--II jl-*-->l (JJ-ls-LJI Ojjl J__S .____>_>. jjLu __iM (j* «-ilirj ljjl_i 

___ j_-L!l _>__j el__l_.(j_- _^_ll JoLpjVI __i__5__(j'i (___jj_s eL_-_.L (jVI jdiinjj) <___ji__JI -uIjjJI 

-_l_j_»JI '*■! j ■! (__lc tLi-l LujJoj ____* I *j j ■ .. -*i (j^ <n I j '"- (j5__VL (j_«jj_« _^j___JI (jjJLtl 

.<_-jI!L lIjMjLjlII __![ Lj jJij I jl u a-.^-. __,Ljjj-I c-jLSjLi __"_' .•^jJjjoJI __}L___JI _1 jJ.1 _ru 

.juj_" J_*. __J| I aI j_j . I fl j - fl - j IjjLST (_^oLitjil I fl (__,_!! — jljJ. >T*illj -yuLjJJI 0 _L_ (j_Jj 

Jl_-I LJj J_jj .(jjJiJI «Jt- - '~'ljj ■*'-»- II ajjb -_l L_- __Js p _" *J Ij_-L_-I (j-4-* 3 J_-1j '"■ 

The Nurture) ii___jl (jjaljj__l (jljJuu 1998 <lui jjL___JI (_yJ-_? (jj-J (jL (j-al -V i»*- 1 ! 

. « n 

(j-L_j V .!____' (j-Cj ,J < *i, ll _vU <l1_-1j . 0 -* *-ii pi* ~jji' 0 *- jj-' iU;; (Assumption 
4x.j__JLi jj iii*i __jl_i ____ ,(jj,<ill j j-^ll l_u_ JiL- ___) j^ 1 i*i , 11" (jl -_«_*___Jl -_i_____ll -_Llj JjJL 
(j_-l_j__ ljj__j ,-__9jJI _JJ_ (___) jjjl__JI J_Cj (jj__L-_j ___> (jjjJl __*j<i_o-*"-1 L-ojJL i(_fj_____JI 

• _J-L>- *L>_I (__J| L^JjJ-e-J _jL*_0 3 JlC (__J[ -_»._-_ l_]L_-_ i__j__ .4jlf j_- La ____. -___>jjl t L_LJ 1ju!_- 
jjjLj JJJls- J-*J i-jljinii (_yJ--- Jj_> j^Jo L_|L__ __ya — 3j_il jjl i V"l j«J (jl <__._ Jjl L_J_ L>- 

«^llria J-uJ • ( David Ro we ) jj jll_l jJ ( The Limits of Family InAuence ) i^Ji\ 
The) "eliojill -_*____Jl"_)lj__j (Steven Pinker) j_-u_>_ _j'..iIl-iI__ j_j__ JjLSj _,j_UI 
. (Robert Plomin) (j_-»jL -n jjjjJ -jL.. jo_J i(j__i__ *_'^* .' .' -J--JJ . (Blank Slate 
Abigail) __J_- Jx-_jjIj (Eldrick Woods) jjjj__bj_Jl__LL^lL_)-Uolj___j.L__o 
i-inijl •_!__] L Jj*r j.il (jlj .(JjLu, <__Jj>. Jicu j-jj (jl 1 *■■>.-■ -_)j-u V Lajj i^jjL_U) (Valk 

. ( L__jl (__j _U___- (___) Jj 1 ■ . - j 1 1 -JL^J -JLiLl- <L_ujj 

.J___JI (j__u ^ic. jL-c__ ~rjL_- _>" cj_ L>. ___aj jj£1 (j-Jj 

___ _-jl U_a ,4_l jjJI ^ic _jL__jV -JjLa £_0 3j_ _?j,i'iijH -jJj--J' «-jlj-i-i J-- _,iV«i-l 

jj^ls ^-J^ __1 ij7.ll (___! 3 nj liUII _jL_M_i__ , _ , I (______" (jl _)__»_ ( nj-i ^3 __J[ -JJ JJ-L-J _-J[ "*jl JuJI 

j-JLC 3 iijii-- Ij-l>I (jj__-LjJI 4j>-lj . " j 4 jjiJ. I |«__jIjJl_j _lj_3*_ , l _jLl_c_____ ___ -Jaj__La ,Jjj_J 

__lll i_jl jl-L-Lui-^lj i_jL_u__JI L- lj_>J_- I j. ^[ J-J-JI J_U _-- 3_ojJI jjj_ <___£ Jlj_L>u __]_! ^jjj_) 
■* 

-JiLjJj J_l__ _____ _____! I _jL_cj VI (jLil ,4 j ijT-H L_iljji*iL I -L_^__(jjJJ .-JujJI -il___II J-kJI Uj (._>. 
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diLooJ I dlaj o gjj^oA) I 

(Jjjj— (j_, l_U jj |*>J_.L* 4jJJ~-JI CjljjjDI (jj« SjjJLC _IjjI '"'^J J*"' ■* ' k J ■ **■ 1 *< *'< ^ j (jVt 

ilnj i<V> J_> < Jjj_> _H"jJ (j^Jj ij-itl (jjO 4_J_seJI _j_LJj_1I _u_ l—S-J (j__5__JI -.JjU». ■■■« 

_J— J .<*jlj_ll jl _, ij"ilu ei—jlM 4-luIjj (Jjjo 4_j-j_a ijj-- '*» - """l >.<IU"iJ 4 j ij-*ill CjIjjjLJI 

<_,_>■ 4 oj. ><ill 3jJ°J' -.!.> Viiiil j <i" inl 1 1 ' I ui jjj <>j-4J |«___,l __!_> 3jJ°J' «juk <jl (j-° <*--jJ' 

_ * * _ 

J— *-« (__- • l J- l ~* <.*<-rj _;l Jjjjiu i*i i*-i«1jj LajL—a L_9jj» 4jSuj-»VI <L-jS_-JI _jj__il LhJlLc 2016 

4jV J___<jjijJ <JL-_U _^2jjj^ljL>l _jl jlj_JI Ijuk^jl ,4jjj--JI J_jljj_JI _J" Jr'^ jaJJI 

* * * 

<_>— — I el fll<* (jjO (JjLuJI Jj*-JI jIjjsI (jjO (jjjaiST (j*i" . I i*-ijl . Jj iS.lj <UI j-j_ _jL-ej*>U I JL>> *-<—>J 

.c-jjjjjl _jj j ___ j____JI Ijjjjs j - *'*i 

.SJljJl*. CjLaL>oI JJeJ LiJL-cJ) JjJ**J <-— —JjLcLui u?j->-I JUIj— , _j— _1Lj _JL_» __j_> 
<«uJL_!I jLujyi f-lc ___ .-.lat ,*:.-.<VI ^ I a! *■<! <_)jj_,l j_j j_J *>LoLc <<_J j_" iL_ 

•i.__Ji_,l_'_ > j'i ...<__li jliL> j^j^.2021 <">-__ L<>-_»l -Ut^itl ■ (paleoanthropology) 
_i_> - L-juJI ltujjjjS/I jl>-I <___. _Jc juLjJI (__- jic j[ i L$_- Ljjjjs jl L_lJ,> '<*> . .. Li 1» jl_L<i ^^ja 

(j_> Le> i 1 1 1 ii i Jj 1 <J___ij (— JJjVI I . i j i ii.i 4_-__JI o jj. (jjtj (-J .4_Lui i__JI (jjj__CJ 4 « _i i n JlLo (__flJJ J— 1 

_ - 
.4jl JljJI __s 4 jlr i__jj_JI Jl>-I _*■*"■ ■ .j fd t Jj a-w ■ <!_■ - ■ ■. «Ijja (jjo Lcjju_-j> 4_ojojuQ (jl_ Jl*_3 1 4j Jjjj 

.(-^ju- 45>Lj 3jVLj .(Neanderthal) jbjjJLjJJ jjju *l j_JI <j\ -c__jl njj,!»* L«_ .1;.,^ 
(hominid) oL-jVI -L_,l pjAn i_oL>JI ji__j>u 4jjj_«. JL-».! j^ ^l^ _a___> , 2 , l Iju» ^jl 
jLjjjLuJI (jl j_j (__)jJI 4jjJ_ 4iTljjl ( ,«jjl_II _)t ...'iVt f 1 -i<- ^jjc (jL- Llui i*. jM j[ ij«ijjitjjbj 

I juk (jjj >jl-iH j__— Jl LjjjI (___ Mjj— > «LojJI f4JjJ < i"i^jl (jL- Lo_ Ulj_jL (jjj 1 1 i**C a ljj_i 
IjjjSo (<Jj t(j___JI I jjk (jj« 4jI <i-rll L__i _>_J <«J (j^___JI Jj>> (_)Jl« Jjl J_-e_ .^^ajjj—JI eUajJI 

(j_LiJI "LljuJI (__ L__- (_)_? .<Ti_Ljj>JI <<>^'i<-II-»"i<iiLi _>_j (<J (jJ-JLjj jl-j 5jjVI lj_j_i-l jl_ 

C(__il/ jJjj I <ij »1 JJkj) i.<in-r"l ^LjJoJJ IjJU__s (JjjjJ JLDjJlILjJJI (jjJLU ljj_C L-jLuil (jl «j__ Jj— J 
.L_jI (j_j^L_J jj____> Jj ( L1aL-_ 4jI j (__9jil («UkJuJ Jlj jjjLuJl _»_> i '<j - <<>jLi_<_l ju 

•—*"' iJt 1 'J^J— • - L-' _5**J Jjj^ (jj° ~l*9jju _— Luji <*J ■ **t ■ 1 !.*.<VI I jjj> (jl <«— ,j 

.4jj__J! 4«jjlr»l 4u_9l J ji_l SjJaj _jl 4JI4UI (__ ijjl <il_ — L__J (<Jl-JI U_jjC (_JI _;jl jj_JI 

<-Jj <~_w- L-jLuil jl_ <4ju ,<_iM,<i<j,U <Lm (__ L4J (__)L_ 4jjj<jLajjJI JjjJJI _,** - fl*l <>J— — Lol 

. (■ Mjj L_j5Li --jjJI <uic (j-=*j La ^jl^ J__j (<J Lj| . c *>Lj Ijjj— j 

J_J .^aj^I <__jjJoJl Jii _^ J_uJLi -.L__'-'l jl _Jc jjJJ-i L_l -t__ljJI _>A- _JJ j <«_i JJ 

* . . . . 

. *>Lj_> jljL« (JJjj_JI (j— Jj 1— -JjJoJI L_Uj JUJL90 (___ 1 IjU LJl_J (jj_>.LJI jj->l 
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iillll-Jr.611 

Jlnln^ll 9-ou Jcj.-** oliplgi Lo 

4_x jJu (_jj<i~i.)a LLa (j-i_ij_>.jil <*J____a <jl _>_>. ^yjj 4jIjjJI ^ic. (jj-. iSj.t >jl 4jlJU_ (jj_.j ____.! 
Jjju (jl I ijlr i— JjJojj 4jjj_JI CjIjjjLjJI 4-JJ J_»-l (j-a ii-_J_. LaS (j->-°J .J_ii_JI 4jjj jjjIjj j-j->I 
t_$_iL>JI (jj-"JI L^jJjJ-_J i>l,lV"nilj La Lcjj 4_-Jij (jVI 4i__9 I '• "<**" i ' La jjkj i4j_j_»JI __il jjjLjJI 

. 4"j-r^ i aj (jjj ni «, 1 1 j 

4jajj---JLi Jj__j V - JjJaJl jxj _,_£. «Ltgil L$jIjjjLj (O-ij ~ «LjjjJI 4jl ■ -■•»• _.ll I jjt <-< u'\ JlII 
IjJy (_--JI CjLLsLjjjVI l_j_3 *>!__. <<! t-it .(jjj mi« tl (jjjjl (_-J-J n itl (j_uij e I alr I fl *' "*»j (jL_i (__jJI I fl ■ ■■* ' 
(j^L^jJjjjJ I <«-&«L_jij jjL*-"! (jl 4_aji>. ) ■ "■! 'j*^tt 3j_-.L-a -LiIjjjL. Lal Lgjl (jiJJ ^gjLjJ-U I _jt*~ 
(jjjjSL) £L*_*l_. .rc^jL-il ■ ' tj t . .. 1 ^L*J*I 4jLcjjjiI 4j-_u_> 4rtjjj Lalj ( _] ' I ^ 1 " A •* ■ "j ' ■ •»- |j_-lj_>. ^gjjj 
*(_-_-i J_> (jjJJj^J (jjJ*Jl (l_-2-*ljil («^jLjjl j_a i ">_L- i4_tJj__3 Ljl jlj_- ,___- Jji-jJI |__J_ *>Ljj. J2)l 
jLo__wl Juj\j (jjjJI i» _ ■ ■! (jj-*jfcljJ,l <«_& »Vjj. (jl )\_.ljjlj p jjlt r I » ■ -»*yi (jj__~_9jj jl t4jjJjJ_j 
i_j__jjI |__J[ (jj-ljjl J-uaj i4_*jj__a CjIjIj_- (___9 Jj_-.jJI (___9 sL"-"! J___is .___cl__« __-9 (<>_■' jj-J 
.,_j_->ljil ^ j ■ -» -» ■"■ j *J 4j_l__> j ' ■ 1 1 (j_« (jl « j ij 1 i(j i*- 1 t(jL__jjj_- L-.l_.La->- 

iljjjpja j_»-lj Lj__lj L_L_>Ij_- j_>_) I iU S(3_-lj_ll ''_"''»'■ j i niii ■ jj- Jlj\__JLs (jjl 
Liil 'M7.JL1 jJj-li V 4JL_J,I ^jl lj_; i JjJTuu <j>-^' ' J -* **_l -V (J^ '''j-J-" >*"'j ' .'J^ L_u*lj--j 

,j_vlj JjJ. _-u S _ — *-■*:, H ,__J- <__U">L->.*_ , I __i____i (jJlj-»- Vl t (^ij-^JI -J-">L_->.'_ , I j miij ">L- i L-Jl-wj 
<<-<__«-- -IJ-L-i ■■'■■■' 4_l<-__°c__JI JjJ-u ^jJLc d j 'J7-II J_<c. i_jIj_uLjJI (jj_ J-lL_JI '-'I l_3jjlj (jSLj <«J (j-*Jj 

.3 Jj, I iii a (JjJ_> (___9 jjiii* l_jjl -1_jj ^Ljj (__ic L^JIj-alj <__j __a__i"*_f I l__9j 

4_<___vic__JI l>_i J_.L_jJI (jjj___j Ij-O-I J-cJJl (j'"** 1 cLa-C jL-O Lj9JL_C. JjL- ^J-JJ -_)_->■ 
L_3*>L__>.I *'« i ' i -Ll___l_»_j_J I (__i__ (_Sj_> j^ljLj L_gJ 4j-l-JI (jL Jjji- '"i~J ->-i-a l-3j_1cI Jl_J .4*ij jtlj 

,_-Jl 4jjj ,j_« .'tji--ii (carryover) Jj__, j_i l_JL__. ub '^LIlJI _-3M-_>.L jl j_.S"l L_Jji_. 

JL_I-VI ,j__u-j (jl Ijlj j| » Jj3- jjJI j jm i< i" i __-_ (jjj_i___JI (jj--JI (__J9j-a-iJl (_>--ij tLsic. LL_->.I ._f j_i.l 
(_-Jl £>-JJ 4-_< J-U.I (___9 Jiilnll uii' (jl (jJI^ lj____iei, i ">_L_ i4___jjilj < ~ < j ill (jjs J_> ^,-9 _l)^-^Lu_a 

4jJjjJlj 4j-U_>Jl L-jIjJjL-JI (j^J J___V__J 4--LL-J (_---- I 't ■ (jl JjJ-_4J (j->Jj .l"'J lll ,_--3 l*'l.l'V. ►(_--" 

4__l__je_a i__iLjjj (_-_9 4 ■ I .*:."■ ■» J_-_-u ■ *>j .—"tl JJCJ jL-L-s"-*! (^jJ Jj-° |_$l (jl Lt___>lj — jL i ' ' tj t . .. 1 1 (__ic 
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dliiLaJI ouluj y^JJJLoAJI 

' n^tj) a jj-- 4 jm.iH CjI jjjL-JI J n "i i"i Vj .,^_g_>jl_- _-Lc. 4 jij->jl l_.Ijjj_jJI _JI Ljjj—u 4 -<_■>■,-> _-i) _>-jJ 
j t-t TLj) (j^_a*9jll _-J- 4jjjjJI LLiIjjjLjJI 4jL__-u <(j)__-i_JLl 4jL_-J Jl*j_ 4jl _,_- (^J-J-H <j-— '_>—*' (jrH 

''»-..-»• . . 

|__». }Lj____> -Jj_ii_JI Jj-La 4juj jjjLj J.«~-J lS-UI i ijmlLi iUjtU (^sj-ojlII («igiill I juk JJu 

L_-9ljJ <jl i'ljlr <4jIjjjL_ 4jjjJj '<«Jj_« Sj-u/*"/! Ji-lj _Jj_ej Lo _i[ .jL_-_>'}"l 4_JI j-u-au L» (_-J-- 

i_JJj JJo <_,_- ju_-Jl <_-_ 4ji<->V itill <«>jj*i"i («jj L« I jjLi .(^jjLaij ^J-jl" jlj_&l i_aj mn i__li_ 

L-jlj-uL" lLIjLL»! ,»___ i .< 14.1 L.I .4jj-i--JI Jj-L- l_IjjjL" _IJ-U VI (^«jjlnll jj- I J-J <i__jji_JI 

• • • 

(___■ (jj_u_JLj_> <*^jL-l>. (jj ■ *" " j V (jjiLUl (jl i_U j iiUjin) ■ V-i (C^jLuI _-l_- J-j-*-*! iLjJo 

.(^jLI JjJj» 

(____ _)_> '__AJI 5 >i- _r-> 4_u__-_«__.l __3 -Jj_ii_JI Ajjj jjjj ■ . «I ,*:.".< Jj____j 

JL_I_"_I 4j jju -jjj-u e__i J_i _)l ijjrUJ • Jj-UI JTjL». jLiL*>Lt i_jJ_*j Lo <___ jj_ j-JI _r_Jo.LjJI 
JjoLu 4_jj_-sj i_,->JI (_-3j 4jj<JjJll _____ <*^jl JJ->- •• (fll"ij ■<->-»■ i*ii _____ lj-jl_- L-Jj_ej Jj-Ul (TjLi. 

4"*il <i*ill (jj_-J _>J 4jl LinL«j I i i*v lj <4 n<j a d_)La_JI (jl JLi— (j-a l-2jj_ Li_ .(*£»_« <<-_plj_tj <ti<jj<iUa 

• . ^ * * • 1 

(jjjj"_ I J*M->- _>J9 4_L__1 <"il<i't I _L_> . ( jjjj"_'l jj_, iUjiiJ jj_. ___u I _[ _ [ Ju»"_'l iLjJo _jlj_<jlj 

__3 (C^jLuI <jjjj i^tJjU^ <<*^jLl|I (_J_4 'iita 4_l_u J_j Ijjljl I i[ <*^jl eL*_ , l _J jjI .ji-l j__a _;l 
(__. I j_- jjUiij <jLj"_'I (<__jl~ _)_> .4i>.lj _j_. jL__9 JjJJI ^jLi. 4_L_jJI «Jl^J 4j_( _yj_sjjLLi 

."LajjJaJl oj__ -»L >— i.<jiii _-l mi'^1 jj-1I jja _)_> _>_Jj < JL>. _;l 

2050 <LL_i Jjlifcj 4jl _, i a "-jLoj i*< i ih <(jj_JI -J__a .4 «l«"iil jji^Cll LLaLel Jl jLo 

u <i 1 nj (jL_ Lo (_II _;jju ^jJI __'>-__'_ , l ) <j_____JI ___ __Ll>JI jj_ __!>__-*_ , l jj___« i <i ■")■*< i ■ .■ 

(jl (_ — JJJJ 1 4_L~ jjj- «j^- JJ"' (j-^ U^' (___>- I "' Lu_Jj .( <_»j" miLI j_i£. 4*ij_i II _JI 1 1 ij-w 
_jL_ *>-_-.*_' I u i~i* I jl — -jJU Lu[ .4ji<-<> ilill ____ __M_i-"-'l I j_fc (j-a (__aj_ll iUjmmH 1 j->JI _-^jJ 

1 n 1 <-»"ia ijLk_>>U _JJL>_ ^--Jl jjUji.ijll <jLx_i*_'I (__j <4jjjJI _J[ ffrji Ijjinii*! L_J J->- **- _--Jl 



j j M! ij* jj_j i_j_)*>l_>.**.l ejjb u *y n 1 1 __3-jJj_u jjni<i"i i_i!l_i_-> _>SJj . L#J j_i i"illj 1 ^"imiIjJ , 
jl -L_ul U"il.l j<_jlj_JI ) L^jl j l_Lll>JI («^JjJ (jjjJI _l_ojJI JL_J_>"_*I (_--->■ . Lo-jJjjj (jl_> (jl__a (_, ij-w 
1 1 iij ijt-i l__Mo->-l ^JLlL-ol l— I <i i<— 1 1 *il"V"i Lo^j. .5j"_?jJl J-l_ LcLoj 4_i^ll Mi"ia i_jj_J V (i"il -r 1 11 i"i 1 nl I 
1) ju. (jc -Jjjj-Jll 4jjjj->JI l— Ijlo.ll -UjiIjJ (_--. LJLa. j_J_b-LJI 1 <i"C«_ij .(ft<j--.l-— _al 1 'lll^ 1 *il"i-r*i 
.tf_UJ_a ___. Jl jLo Ja-JI I ju- jSJj <4ji<-»VmiII (_-C L_jjjIjj _ll (jJjS-i ls- 3 4--j_5jJl l_ U *>__-**. I 

202 



liliJl \Jnc>)l 

(_>jiLjJt J.*rj .(j__JI L-Jjjbl J^ mi I 4j_— _a_uJl jl . <ljl ■ ..11 . j . T.tl ^U" V LjJjL»j3 (jil 
j_-V jl *,i.inil Klj ijjjj-wj/l . 'Ijl ■■■■ j_. i*tl ■ j_a_'l ,3 1 *~ J -«JUC La__jja (j_jj!>Ltl I jjk SjLc 

)|<-_}_jImi) j (jjs UJJ- - ^' «1j V (jl j-J-- (jjl lOiij 

oLLolLoj Ujlo Q-.ln'i ni-JI 

(C__J Jj J_fcJ Laj n'ijjll ^SjJ-lu (_-J- _>ijJ i"ij ill (_-J- jLi_>>L! -_-J_-cJ La (jl (jVI l-3jjl_ 
n~ij ill _— -- >~J**>«I^ nia i i 1 1 iij JriUll i_JjJ-ui _jl_i I iLs .i*ij ill "TjL>- j<— _-?jJ--i (__-J- jjJ_ i*ijjll (TJ-*" 
<_--H <_-*-*'._)-! JiiUll l_JjJ_ui (jL-* lj_J .-LaJL*-3 J--I -L__jjjj t"jljL_-a _ - J 1 »*j (jjjj_1 »JicL_-a 1 ' *_' 
JJ-__JI I J_- (_,__ 3 Jj-I mi 1.1 I i X ajj i-L|I iii 1.1 «_a JjoLjuJI -_v.jjj,l <jjjjiiifl'^ i-LuijJ_U _____& O^I^Mia 

«L jjL». J__Vlj -L^ L__l_»^VIj LLui jti^VI JUJoVI ' - ) ' *» i jLjJLl Jjojji (__-1c * 1 ' ■) ' »"' Jl_J . Lj---jl 

■ (jjj «l i"iol 1 Ljl -r ir-» _-J_ Jj-*-jJI (jja 

1 1 jjj-T f«-#J J-aJuJl __, j ■ "*l (j-«J i Jj-Ul "TjL>- 3j__u_L__a 4_Lu ___J_ 4_*-l_*ej Jl_a__.*-*l (jl 1 i « 1 »"i JLaJ 
(j-ai-^l (_-Jc (jj-_-b-ej j*_4_i . Jj----« J---_-J Jj^\ _-JI 4_uij-L« (j-« jl j-»I (^Jl (jj- (e-£---j _-■ ' ■-■« .■ 
(jlj-3*-*l (j-a 3 JJJ-a- <CJ «,-c.a -Ltuj JJ-iJI _,J[ (jjjJ_a_--_J V _-__>■ i(jlj-b*-*l (j-a 3j n"i i n a -Lcj «,-c.a (jjl 
(jjijj <jl I 'm I «j . -.^ISDIj u" jH lj l_JjJ_uJ| (jjaiej I ij 4cj.gj-.l,l * j___ jjjL--a jlj <i"iinLi i *ijVillj 
i__i_aljLa — Lol jl LjI (jl£ (j[. Luajl . j4j}j V Jj (jl jJlj jl JL-Jj jjlj JiiUll (jjSo (jl Ijjj£ («jjll (j^a 
(jji (jjiLill (jl£ Ldiaj .SjjjiS?! *TjL>- JjilaJI «L». JLju V «JjJljJl 4jLcjJI iTjLjjjj ^yia L-ilj^ijJI 
(^yji (jLiCjj V L*JjjV ! LajJjjjj/I (jLajjtJ (jj 3JJ! (jJjJI jJl 4j>.J ^JS (jj i n i «j (jj j intll (jjill < n i >-»" i a 
ijj 1 ii *< j (jj jJl e LVI -wa (jjjjjY«Jlj LfjL--Jl Oj^i\ ' ■ '• * l---* «jI i >(_yjjjl ^LjJI J-.OJ i Lva (jlj-JI 

•4j.^V.-;ill ,4^1 jJ Uj^J ji-V (jlSLa 

* » » 

I j-j'-" -j (^ jLiJo^l ljUJI (jjL».jj ^Li^l o J-A (^yJ) 4-aLc <4j^j (jjiLjJI (jl Jo_>JI (j i n*^l 

Lal > j . ^> ^ /i j^jC Ja>- iLijJjjJ I JL>- (__^L>ijyi L_JoJI (____ ->Jl_jJI *-— <9J Jl__ ■ j "■"■■■■ * i"ij i j-j_£jj 
. jLit_'_l (jjs jj__ LjjjJ (j_J 4j1 (_yj3 JjjC__ Jj-*-JI _-j3 |->__t-JI _--- l__JJ_> ,__ji _, ilinll L__jL>Jl 
JS (__j3 (jLLuJI JJLC (j---l i"ij iL_jL>ijyi -^j-r m"i1 I _j « i nj (__) La Jjl_j i_jLaj-L>JI ^ejoj-a (jl |<-CJJ 

. Loju ij («JLjl II ^Loj (jjs 4_a_u 

(>_JjJ.l JS (jl (_, i i"i (j^jJuJl l-_jLL>J (__1c <L_aLjJ,L_ . JiiUll jJ-j -1-S>-J (j-a Jj>- t JL-b J£ 

Jj '^***-- "("d -J 1 -" Jl ^Uyi (___!__ Lal? . (4^LcL-ijljj(_-lC(jjl i--i~-Jj) 5_J Lc Cj !>L-J^a (jj*? I" <i ) Lij jj 
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dlLooJI ajjjJOOJJJLordl 

."j__L__JI 4jajl«~1l Jui___II U U;-,1 Juljii _J _jl 4j_£_JI ___) _"Lp Lo JM-j) i -»_-*-.-- j 1 ■ ■*■! (j_jl -Laj) 

j.| i»<i'iVI (___n (jjLtij __J jJ **"* , j""_* 1 1 __"- - >_-"-* -^£3^* o"j'^ _yJ[ <---l_- JJI _•_-___>! jJ.1 _l"ir I JlU 

i4__.LjJJ _-uj)l_La J___ (j-u__jLjj) i^cjJjuJJ (jj_L__a , > i*-» ^jl«~ill (jjjujj*, _»j-__ i4__3jl__Lo i_jL_Li_>- 

■* i 

J____i i(_p/jljj,lj J ji^ i it l ^_*-_- jJllo «_« ,j_Jj .ljl___ jjpUI _,__ L» LJUj .j_L_. jl__ I j n i n_* 

.^-_jj_-L>_l Lulc 1 i -r J L«J LLo 9 (j_)'\ i i ii*«l i "}L-_" lj_- i_JJi>. jjj . I j_- __jj_>. __VLa__-l 

____* ► LuS/l 4-UjJ C-j_- JL__ .(jjjJUJJ 4 miilL *L»jJ___ J_>lj_> Cjl j L->l i 1 1 mI-TI (__jJI 4_)>«J.I 

cc » « . 

Ij) I «■•*- >-.lj__-JI (jV !(_____- ___>j) _-| (jjo jjXi i i« 4___jo (J-Jj i~n«tl (jj_Ltl (jjo (__J__II < ~i i«— i ill 

Jj___j -*___j 1__>I_ (__J[ _~-i_JJ <_*' _)-*-**-' _r"-" L>- i__j___u (_<*l_j ( 4____> p _ ■ ■■j ' ■ -t_£jl___>l (jl (jjj « nij (j_L_II 

IjjL- I j[ .(__*, l iu-*Jl i_jL__JI (jj " ' *»*"■ ■ "j 'jj__ L- Ij-Lj . j«> j". U 1 ■ .. <__uj_4_a (jj i*iiVj ^L*2*l (jli> .-*ul_ 

.pLjjVI (jja i_____>l pL*}U 4u___JL -1 "» j ■ U~ J__->u (jli> J_Jj . «^U ~T, , ,. 1 1 ___)jJL _______ Lo (jjo 1 1 -r" i nj 

Jl___>S*l (jl _ ~j "-►'■* ,___>JI j *l u„j -ojdlj LIjl^JIj i_j^Li_JIj) (jL___-S*L (jjjj__i__ -._jS*l _}_"* 

CC » « „ * cc » 

pLjjj) Jk_4__bl (_J[ (jj)_>._i_ej -<__jl _j-__ L-jjiniii"i *(_-__! Uii il *>L tLuj L_L*___>I _)J_Uj_ 

4_ijj__ (jSJj) i (jrt j«j jt-itl j _U„j jj jUll i lj _,*,< (jj -~, jj ^ „1 itl (jl< , iVI , <ll~ ^ "a frl U * il \l . 
Ijjj-O -tj i____Ij)j_j j *1 U", II j , -j«j_,U1I ^jjJj)^jo 4__1i_W__ • . ■ ' U","i C_jI-> ^_^L_j*j" ^^"ijijj 

. l__a_JI (__Jl_ |<> L-j) Jj t 4_L___j___JI ^_^~L-u_j LuL>- lj *» ■ ij (jl . J^ •LJLc. Lg-i (jj)jj-i-ij 

JL_J .(j___«Jlj) - 1 *sl . I 4_-j____JI (jjo i4jjj)J oVj_— _J JL__->VI 4_ojJ i- M lL-ul «___t_ej 

L#j (__jj (___JI 4_bj__JI jjuj _r* '•jU II (jj__* (j-u -t-j-jL-i _-_>_* 1-___3jJ i(_, n*C i L«j !Mj3__ '**■ i 1 "-* 

i 5L«_3j) "_j_> Jjjjl (juiiii j»J_JI JL__->"2*I (__J__sej V .^JJjJl L_I 4__-t____ 4_u_ _r> mo -- j_L- ^-__b_Vj)l _>_L_II 

(jjo !(_■■■-'' "jj« ■ — « t' "_cj).i_-*-L L jL___>*_'l lL_jjjj_* i JjJULl *rjL>> L-l __, " j ~ — - 4j U > j Lo _)l j-^. 

* _ 

. 4___j Jju 4__-ij) j-j)J Juu Lojj i(jlj_)_'l 

t_jj_ll J-LVI <>j_- ___) i_tj)___JI (jl _,j- 4_tj__JI (jl_) i LujjC. j) Juj J_J I j__ (jl (jjo -*--jJl ___i. 

j) .Ijir-ill _J_- _J_L_J «^<i"i->t a j)l ijHJji __Li_) ^_'"'T A _r-°- 4jj)___>JI __J[ LiLuljJ». _)_o jj__ __3 

4_>">L_ oLjjI __---Uj V .___V-UI (jj-Ltl --)___ ^-a^-Sujjol iru_> __a *u____Ltl -J_____JI (.J^ L^la jLiJI 

i________jl (jjj Mi«tl (jj-Ltl Jjljl _--) Ll_uL_> I <* I ii~IJ I i*iIt iii (_--JI jL__-*-'l i_jL___'I 4 j i ii I (j--lj) 1 4 j i i iii 

. l__o__Jl Jojj-cJ-a J*~ i*ii i 

.-s_U lj__i_i ._"jjj_i_ jeui-l 4 « -i- mi 1 1 -j-uJl "j-^J 
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u1jJI\JjclqJI 



(<dc. ^ 4 V A,^-±\ 3 4j31^ :(Judith Rich Harris) (JjjjjLa J^l>j 

cjI j Cj£jjLs ijLiioVI JjLuj (_-jJI <u-ujjJll > "i^ll ■ ^jil* (__J_ L"_iL-u i-.l n c .j « ill (j-^'» 

lill _> (j-a "i/jj ' " i J*^j >4j inJjJLl > "i^ II >__uJLj (jj^ ,*.A«j*,'a ,^___L». ,_lj___J 4jjjjj La p t\« _. jjl 

<c j» -f 

JW--JJ jKja-^Jj ^jii i -_L-e_a ,__-3 l-j j___j 

>*- J5-- »-»JJ^- --i>-aj UjJJ >_-_--. j___>I -Ul___o 

^ejjc. -uuu^ ,>a jjLw .<bi -rj^ SjjU- l^lf L-JLia ,1998 ( Psychological Review) 

The) 4-J_- <«--> L- ,__Jl jL__oVl j-u-aJ liU :4_-_____Jl (jisl j___>l LgjLaiT J-__-j .-uSLjjjjVI (j____jjl 

(__jl (Nurture Assumptiori: Why Children Turn Out the Way They Do 

.1999 <lLui j jjjJjj « jjL>J 4_ijLjjJJI i*i!j a 
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dJjL£LoJI diaJO^JJJ-aAJI 



JJL___aJI a___jjig cyl ^jj £ jJlg ^LsliLoJI 



RhOne-) (jX^ _ ujj «ijhhj-JI 4jjjS?I 4£"j__ <__ ,_jL~j£ J-c ,1950 4i_ 

f. \ ,j^n\\ 4 K <u ljl_c . 4_, I i.->ll ^omj . £j_~l_ nj-ahm^l I _jIjL_» j-J "LJj (Poulenc 

LjILc JUJLjJI jL-UJI j nil (ji-l_i ^loj (jj__c (__2J .^1 i.-inlL i-ul iotl uJjJ (^L— jjl jj^ii"ill 
i i u uj _,t*ir ■ ■ljU.:-l (T^-"- <_r-* ^ j"j"^ 4jJL_) j j «JjJ Jjl J—J i (_)jjljjj) j^JJ-UJ--* (*- tu W 
cj-sjl JljJ- ■ ■■■*■ *'tl ■ -Ull ljuJu>. IjL_-> ^jLjjJJjJSJI J__-l , JjL^Jl 0jjj_J Ij— — J .4_L_*}?I 

.(jjjjijjl ,jj_JI ,jva 0 n j"il l 

4jj_*3?I -iLSj-i 

^j^a 4_j___j__u d / .. i._> j La^^j J^ISJ I 422> (_£ jjl jJ-LjJI ^L%_dl jLjI 
^-Jl (jLfc JdJ SjI <M,1 4jjj^?I (jva Ju jja (jj_ i*< — ill (jjjl i(jjj mi«1I (jj—JI ("tljijiiio^ (___*i ._Jj_-*-'l 
j-sty L>. <_ij___ ' " ■ 1 ■ —j" 4jl JljJI (——3 5 a i . ^.11 ^ . - » <_ j , „,; <ll j_^_ujl (jja (jJJ->-l Uj^jM — fl _— — 'I 
|«j_jj , |jj — " i i"i ,__"J| (j_wal_i_£jl CjbL— -<> JL*-I (j-« "UjLt-a 4i«__, ^lijjjMJ-uj^ujMJl (Geigy) 
_;jjl j__JI J.jgaj .jL>JI i_iIjj$VI ->-.(--4__JL-a-«jj1 ,(jLftjJI -*}__<j--. j__Jl I jL_4jJ__j».J_: 
CxCjji-l ^cj .3j_-_L_J*,l i___j->*-*I i_jIjL_j* (jja jj_CJI j»Lal _)jj__1 (JjjIjj3jj) j-i_-a[ (— 4—u 

,ijiii^j-ujLjjjJ-"<u_J ljLo_ ( Hoffman-La Roche ) (jijj^-(jL-_3jj« c ^4^^ 

.(JlLll . Jj . i , iii-»-'^. <jL_ jJI jr jLc (__3 jlcL-j *-* jj* j , (^jjjjjJ) 

uj jJI , ( j»jjJLI) j»Ljjjljj j_ (j\jjjLjjj_j 4—9 (jvs j_-l jLo_ ^L_l _1J j £jj La ^jLcj-_j 

(jj_JI ' *■! 'j" ■ ■■ ' *■ ■ — "■ '• * (jja I (■ J-l (jLajJI (jja JL—C. (_lljj>J l_jj_«l (__3 I «j • * jj^L_«Jl j— ^l «t m/->I 
(j^a "i__) 4jxl__JI J-ljlll (_Lc Lpl jjj*Lj JjLijj (_^JI «>J— — II «JJ- 5j_[ jja^l jlj L_4J 
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uLl)I\JjclqJI 

<______! (jjj mi« II (jjJLll __LjJj_j__ Jjl_*jj . (- « II Ij jL __ Jl (j^j __ljL_.yi J____> jJ.1 __L_>jLjxm£ 

_jr__-lj-<_i-»jl (jlj <(j1_-L)JjJI «i i ii j _, nrtf (J-)Lj IjJJ ^J-y 4j.Lt.- 4Umi)I jj-J _)J j Lj jj jjlSJ I _)1 
p **• ' >-j J»l_jjjlj_j <(j^jjjj»j__Jlj _)Jj " 'JJJJ 'II (JjjO 4^j____*JI (J_Jj_JI _)_- JuJL_]l 4J_i__jI Jujj 
*.__> _>_ J_" ___)j .(GABA) L_l_lj_j3j_J J____ol — L -L >• _)__*fi— — _^ ^ ■ •■ 1 J— — I _— _ __ _ C (J— )Lj <_J tj_— _) 

^.Cr-*" __iJI j_II jjIjj <_-J_ __ljL__yi jLujl __._> jj*j i_jjjl> ___i ,J____> 4__»}L>Jl (jl jl_>l_ __VL>JI 

.L-ljlnill (j_~ 4-JltiijVl l__Ij_«-JI ___) 

J_JJI __Lc 4_4jL_L- l_iIjjjLj L4J _jj_j _>"j--1 l-iIjj)Ijij^ (j_c <-<-- jll l_)L_1____> VI a JU- L-jjij-- 

j_____ul JL-j .4_i__l_>VI L-iljgl j nj^y llj 4jjL___ 4jj_.jJU juC <Ujj_>JI jLjVI (j_- J_jl --I »_) (j-J*J ■_, — *H 

(-Jljjjj) (j>*j..Xjla L_j_g_i_.l >(____> jj,l I jl -^j _-_]l 3juJ_>Jl 4jj}_VI (j_- -Lcj.ftjt.-i _j_- ■ * ■ — j 1 1 

* f 

C_jj |t_S <(j_jj_Jj_u_Jl (_"jjj_ (j_C __ j.-»«ll J__ill JjU" 4 jM Jij^ 3_L-> 4jL 4jl Jull __-_) <__j__ _J_iJI 
■ U ■*•■ * ^<__J jL-LaJI I j__ (____ jlt-j ..U...j~ll j juJuSJI l_i_-_>VI (j_- JSJ JLl_ -r-V-C 4j1 -ilJ j Julj 

(Jjj__ (j_. (j_)jjjj_u-_!l __IjjjLj JjUj j_—j i(SSRI) (__jL_-__'I (j_>jjjj_u_Jl (j_>L___L-l 3_Lc_ 

<_jljl__| J__J -j»jjU1I 4-_jjJ_JI ___>j 1 4 ~ I U" (___ll <_)_____ VI Jj-l (j_- <_i_>L-___«l o-Lcl 'Uj_.'." 
• (— 1 -Sjjjj) (j_Hj_j_u-u Jj_- i4____JI 4__jjj j_l_L_U- jj)^]U l_U_ ___ L- (jLcj__uJ .(j_ijjjju__JI 
.(L___jL__) -ljjjll"j."j . (_)__j__j) _r_«L_ii_J_ij_!-J 1 ( J_i_l__?Ij ) _rl"ijin^jjL)J 

tL_oVI i_Jj-l i4u_L__jVI (j\jjjjj_u_JI (j-ol i^" al 3_Lc| U .".^ . 3 j j >, 1 1 ^Luijl -_-J 

* ju. _)VI __jL__> _l_j .l_iL_i_iVL) (jnj|___JLl j-jc 3 jlcL___ . L__jl . 1 4 X <i j <LjjjVI ->J__> (jl (jjj_u__ill 

"jUj... II ^jc --jL>JI (J__Jlj (*-LjJI ' iljU-Ul ) jl*.". ...I I juc -J^JI CjLjJJ I *'.*. » L_a-^Lc .*il Ur.ll 
4jjjVI jjJ-u L_ijjjb 4jjI_L_ JUC l-ijI -r"ill L^j_L_I 3 Jlj__~ lIiIjjjLj (___>J < ( j-LtJl JLLlll i_jIjJ_l__>I ) 

. j . i . .. _s i .1 1 4__ __jjl 

Jj_L_ .(______] I . Utl ___) Vj_»-" 3ju__>JI 4jjjVI (j__ L-juCj 4jjjVI aJJt 4jJL_- __jj_>»1 

(jl£j i<"i~r_i (___u_u jjU . -» ^j-a |«_,L__> j-_ (__![ (jjjJ-UJ _)Jj ' '11 *LJoVI (jLS" i4_-LuJI (_-lc I *JJjU 

w ■■■^'.il -■ jL_ll J n* mij La Ijuj-j < j-Ll __Jl j»L___VI Jjj>i- j__9(jVI L-l .L___j jtv4_>--VLc JjVI ^___ 

.4jniiij j_<_)L_C _)jU | ."j (j_ J*vjj--VI (j-_ (jrt-)MJl <_jlj__i_- jL__>J < J-iVI ____ J_-lj jLoC ____ 

^(j-aljjjjojlj <(jjjL«JjJJJ__ J-e-_ <*il-_ (_-_ll jj«l »«H 4j_u-l (jja ^t-CjJI _--- (j_-lj 

< I d <« 4j1cL_ j_-)I jLoC __».JJ V (__lll <4jL_»VI j_^L_-JI (jj- 4j_jj_- jj__> (_-— J < 1 1 j i ii^jj jluJjjl-J 

4_ujL>JI L_J_>L 4___,ljJI 4_)j_al (j_a |*j_jjl __1cj .4jj j _jJ > I jji_ 4j__jL>JI jLjVI _)__U 4j I j tJA-W J 
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oIlcloJ I diuj \j gjjxoAJ I 

4_Liiij (__*jjl LL_--Jlj 4jjj%oJI j-- <. i « _.!- .1 «i"itj JljLo « JLJJL>- _'jjl JJJ*—"' ■ _ j j.»-'l J-jJI _,!■* 

*_)JJ i*iit II _)j_l]I '"'1 j <j ' ■■ i*— _— _■ 1 t u - (jl_> Lo 
(jja JLjj-5 J**L>- _)jo _)l J h,"i-h-j ^Ajs __...< '.II , ,U II __■_ 4.JLJI -j_lj_JI 3j__— sJl Lol 

, 'HN^*. V '; w "l" J; iljjk L_y-jj(___) JL-j-U _Jl>_,___!I __L>-*)L-Jlj "itll -_l *m<i,Vi1I 

JlujIuiI L___i .jJ.1 (_-i- L-jjjLj JjjJoj 4jj mijII 4jjIjjJI _jL_*>__'-_'L 4i__> <_jl j __L_L___il (j-a 
4Sojl ____ |*"-*J 'Sj-ull (_,__5jJI __L__-_J (jjj i*litll (jj-ill (jjs Jj"-! ' n i.-> "II ___ (_, niii ill i___Jl 
<__j__ i(__"_Jl ■*■ ■" ■ — ■*■ (___> 3 j LUJI 4_t jljjl __l j cl jflj*s II ililj ft-r a <_jl -i-*<,i.aJj ■(jijiniiill (j_i-*J.I 
. 4_j_lU 4_i__ _)-___»_»JI J**L>- _, 'II ' 'Ull (jjilj-uJl 4jL*Lo-> 4jjIjjJI 4j_j__]I 3jL>""-^ ---jJ-O (jj_-i 
(__L_ "*!■."... Lgj-' '_, ■ ..■**■ II ' .Ull _-j tf juJs <__jj 4j_j__J| 4jjIjjJI _}Jj-_JI 4_jJ-0 (jl 

(jl **u_>ljJI (jjo **i' f Ijl . ..II ' 'lj U ■'-«V _j__jl _)_-.jj_i _J_>cj _;jjl Lo :j-bj (___-L__l J_--u _>-. 4jL>.yi 

' ' ■ — H I JuSi (__ L_jjj>. IjjJ 1 ■ 1 1" 4_uL_JI (j_a_— j_J! i_jIjj_- 

jiwl J_>_) LaJ-u ,3jj_C_JLI 4j1_jl)I '"■! -j- ■— (_-ic ' ■ I «"■ j _>_>L"e_i_._'l JL>-I J->l) I jLt, (j^Jj 
1 <_jL-U_>**-'l «JJ_ ___S Jj_IJ_J (j_»l V mi*_'I JL>-I ^IhhiiiJ I jlij Sl-Ij-JI (j_o 5JL>- SjJ- (_jl_ 4jj ^ ..il (J-Jjjj 
Sj_L____Jl j_L~jlj ' 'I **■ ' " ■**»*l 3jJ- (__ — — JljJ 1 J <1*i I nll (_3__JI 0 JJ- (___* j_-lj 

(___£ j__jl . j-ji- 1 ! (____ _5j_>o ajjk ' <j t- ■ *-! I . ' lj I . ■. 1 1 JoLojI JS (jl jj- LijjJ j j ■ ■■ ■*"■ J___al 

(j-a j-LnU 1 ln 1 ilL (j_}l_*_i_i_'l <«I_d-a 4jL_-iI jl o"--I jl . j_l___-_JL 4jL__>yi j-aJ» jL-II Jj j m 

l( _L____JL LL__vo (_jj_3VI jl (jjjJljJI jl-J (jL. I jl_ (j_Jj .4.UI (__ jls-I j ,_llj_- j-Ly L> _-lj__VI 

1 1 1 1 11 1 1 __Lc .' *'.' <_-_-> j-s-^lj .— Lilj-3 (j_4J ■ *■ 1* I ■ *-*i j j-oj-II jlj_-.it (__— - 4j 4jL__-'I j l-i*- (jL_ 

Ljj- . (■ *iil (^Ljj ' 'lj t- ,"-VI ^__uL I -*-jl __)j_u (___) L___? I (___ujj_ (j_>j-s) ijL-jJJ j_-*_ , l (j_u_jjl 

1 „r- 1 J_a__-VI I jjk (j-Jj >4_Lll (_--) JL>-lj (_-Jlj^- j-Lu Loj-u^ 4-iL_-VI jLo__-l (jl J_>iJ L__ul 
'"■I ■ljt-,'-l (jLfl __Jj_' ,.ljU,U*VI | ju_ ^ye (j-iLu i_ijl_)VI jl (jjjjljjl J__l I j[ -ljlj-5 (jLoJ 

!.*-*! 4jjl JJ (jj_jlj 4—J_l__ _*! 

* * _ _ 

(jjO (j-J I j TT rt"l - _'-_>. J_-_'l (_--_ _>J_»Li ^-jJI --LluIjjJ! l>jjk <*llt inl . >jt I 1 (JJljJ (jjOJ j__0 

lisjljj ^yic. M-Jj L-Jjj__,I (j-aj 4j5jjj_l,l 4jjIjjJI _;j-l_)I jj£. __ji_JI JoLojl _-i_ M-J- L_Jj-j_cI 
4-IjjJIj AjjaJI _)-•*>_- (jl (____ _)VI (j_L_l j«___-o (Ji-j ,-_ii__Jl -jLljt-iiSyL 4jL__^U jl,lt"i<nl 
(_— _> 4jIjjJI 4j-oJ-I jjJL-J (__-_ 5_Jl_ 3j____ J- *-'■»! (jl (_-i- (jj__i_j |___ ii_JJ j ___) I ijt a IjjJ _)l j t l"i 

.Ijjj <____ _,_!! ■-■! 'j7.11 4_jjli JlSLil _L»_j[ 4JjL__- 
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i jlill\ jr>6l l 

4JjjuJI jKo.^U j__Ll1 0 ^-An 4JL__ i_.JL.il jj_= _ jL_jVI o-.j j-" >-—->' 0— • 

Cjl jj-J (jc 4___L 4 ii l~ i "»- a kA±>. j_>__ .(allele) cjMJ^L 4_ijj__U '4jj_i_JI cjLLaJJ 

Jla i_jj_i_ujl Cj '"II jj-a jj;^ jJl3 (jc 2_ljj___s _-->J i (DNA) <L>\ (j[ _JjJ1 4jii (__3 4jjIj___ 
^l" *'" Jj_*_a _j_s i_uj_ _-2)J (___>■ 1__Jj»-J (_j__Ij i4 ijt a _j_.lj_aL 4jL_>VI 4_JjLs (__3 __L_.">Lj__VI 
4jj_1u 4_i__> (___) p ^l ■ ■" 4_i_a 4_l_i_— jj . ^ ___- 1 '"'J*"'11 4__l_Lal 4_JJ->JI — -uJL-V1 ___— L1 Jl_j 
L_aL___l 4j»jj (jVI I ' "'*** i_' "_u___Jlj 4_ujj__J 4jjjjj_JI 4_aJ_VI (jc l_u_L>JI (jja Vjuj ,4_jj_a 
.^-jjjJJ _j-_JI -I, >«"inl ___) (<__>L_j __~Jl CjI 'm-j.1I (jja (Vadant) d_i___U J_"_i_VI (jc C__jJI 

-JjL-Jl -lj->i i_*jJ <_' o[ l_J-JI 4_jL_La ___ J___j 4____*ll J____VI B j__ -LsejI jji- i_f J__[ 

J£__i («^jjJ (jja |«j-j__j |«j- (_p_jJlLi __j| i^iU (jl _nj- I il_> ._njl___J.I jjju _>_>jJLl I___p __->L__ll 

______ j j iu 1 1 JC (j_J lj_3 .(_____a 4_J_L_j*_l 4_)*M_JI £J__J (jj_-J L«jj i_r_— a _r_>- (jja ■ '"■ — * 

"Luj_a 4___j jlIcj .3j_t _l_j_ 4J_VI _)L_ ._"j_-i cjMjLc ,___> _njL__ll j1j_)V1 _;jJ VI -->■__ V 

4jij>Jt ijjjjl J__ __lc J-__Jl > Lijl («J .jjiuU JSLjJI I jj_ JJ_ L_J__- i ~ i i"i_) 4->-JjJ jLa"--VI JjjJ 
(__-11 _-Lu>JI (jja " jjtTil l jL_L_iVI _>-— *J _-— . i— -j-a-Jl (jjj nit II _)j_JI Cjl jnii n~ ___) 4jj mi ill 
jL___VI Sj^jUI 4_xaVI (j-aj .L_Jl_wj 4_L)j__J1 *j^J 4_Lu_a (j^sljjoL 4jL_>">_I 'I i VI ,___ jjj. 

(__J1 J j a_L_jJI ^j-sjjo (j_a 3j_L J^ljjL 4jI__dVI jU-_ 1 j i a JS^ Ju jj 4 ii 1*1 V a Cjl ij->. 4_51_J 4 ii 1"i -r U 

y * * t 

(__CJj _r->J - - 1". -» 1 1 jK i"iVI Jo-I p j" 1 1 (jL_ —jMjLjJI (j_a 4x.j_«j>__a . _r____>JI jj__u J_l3 I J_u 

.(PS2) (<_^Ul _)K4_JL -_ij__^ t _3j (PSI) (<_a_il (jK_;j_-i ^j__^(__j .(APP) 

(jja 3jjL ^IjjL 4jL_>VI jJ___.Juj_ (__lll Cj_L->JI (jja 4 iil"i-_lt Jl_Li_VI i_-l mm^I j__- 

(jja L-juCj (_,nij^lt i_j_u_VIj L_)___>Vlj j»L___JI (__lc 4jjIjj CjLuIjJ ftj_f-[ j-«jl_-jjl (j_5j_a 

cjI ija Vi1l (__lc !___! g"r I j-t cjL-IjjJI _> j__ (.3 |_L_ii_VI jj_j La _j| ,4j____JI __LIj____>VI 

_ru -oLjjVI 4_i*M_- i jiMM^"! i. ij-it ) iL^J_u-_J (jSLaJ 4jV i4jj3--11 CjI ij>Jt JuJou _)L_u 
* 

~j_LJ.I CjLuI jjjl (jja IjjjS _)l (jja (_CjJl (jpJ^J •l_>J-^ 1J _~ L> - _>' (iH ' ii !"••»■ II J-L_Jlj l_iIj____>VI 
JjLoJI _*J_- i__jJ_i V Lul V[ i(_, jM-itll J-uJI (_j-3 jjju __-JI l_Uj 4__>L>. i I 4 ijt i CjLL». __1c CjjiiJ 
(__JI j-L$-VI ^j__>L 3jLiiVI i_ij t" iii U (jja (jj-u _>J --J--J 4jl"tl1 CjljUtll (___) _, ij->JI ^O-oejJI (jc 
J_Li_JI J_-l I "i ni*i^j («J iCjVjL_1I (jja Cjt jj__ (jja ^___ jJI __Lc 4jl ■ "....*- t ,oL___>JI (jja _?j->-l ^Jjjt 
j-u_ _L>U _) -»"j («Jj i4-i__j_II (_pslj_aVI ->_1__ (jja _;L 4jL_>VI j-__- JJjj _"jJI --Jji-ll __i_->Jl 

j__l .j»jjl ______ ^LojjIj _jj_Li_JI Jia i4__L_JI _;j_-VI ■-■! JjU ,u*vi ^^it - j'_.--il __L_ljjJI ,___ 
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olLlqxJI cujjj \jqmxx^]\ 

» * » * 

-**j* *.tl CjIjjjLJI L-> J , I. (j_jljj-VI 0 ju- -_l-~_j 4jLu_VI 4jJb_9 (jl JJk -,___" jlj_-[ f" J - c L - J Li__l 
Lj^jJj__L_tl _j| ^c. jj . JL>.lj(j__>. (jya I iil*i *r - >V____ V *>JLC--I ij-w (jja <L_ ____U J___.VI IjJjjl*:,^! 
"uiilja __Lc juj5" J>_ J i"> ~ L -°J-- ■*■! *'j~- {_y> SjjLltl Jlj> i»VI __Lc lJSjjuJI lj; ■■■'■ ■*■,_;■" «LJL-JI 
t-Lc jj_jJI (jl^u 4jjj_u_JI _>« Jl jL. 4_i VI . ( PS2 ) j'l (PSI) (APP) J_~__jj.-uLu_.VI 
jL<L_.VI (> J JlC *-ijJJ-« -*---> 1 M V[ J^-" -».J>- ^ Cr^ 1 *L-l*-~-U 4aJLt»Jl jl_L_,VI 

.i_"j__uJI -j ';*~^.' L__-jj_- ___■ j -" ■ " 1 1 £L__V! '■'■■■■ ~Uj« <r~ill -jl- J -"■ ■ " L- (jLcj-u/ 

(j —•--'* _-j_*_ _)Vlj ■* 1 ■ -I ■— _-Ijl 3jJ__>- _*j nnll 4jl (jl _* jJI Jj n">Laj (j-« Ijj>.j-<i "J-u-> f*u L~ Jl-JJ 

* » * * 

JL>.lj J-CJ "UjLuJI Jl5> i* VI i___jlL_-"j -U__x"J i(joliejlVI (jj- JJLC (_yA o jji-L- 4jI <j[ (_"J CjLuC 

» » 

jliLuil (jC '*■■— ;tl | j__ J j ■ ■■_■ __lj__j ._l->. -~-ll _J_ilV_l 4jl J_t L_>JJ_- j-ILJI *Uj__uJI i_jL_j_»JI (j_« 

L_- .4ul__JI .-.I .ljt-,^VI ■ "_>L_-*>U -jl.t-~.inVI ^yic JuM_JI ___) J-)I ,--*~t <ji (jS-4J __-!! _-l ij-.ll 
4jl (jl _"J_J J____J.I _).-,-- "ill "UL_3 3_UJL>. _jj_- JJ>1=" JjLi» (jja Luajl ("i-r Jl I JlA j iiij*ijiii 
j-",,nU ju-louJI (jLk jVI __ll Juju L*j« i_"jJ_JI -j-_ _j_lui--j jIj -"iiiLj _"j_-_jj •-'J-* 1 tjjLj (j_jL>JI 

<La.iv-,.iiU (computational) 4jM,,,---ll jjkJi (j*_u_>U L_ajl _*j_-_J Lci* .L_JJ_iiL>JI -t_ilj_i_J 

.<ui (jl ^jJI ujLuIjj (jc -cjLIJI JjIjJI cjL-jUU (45T J_J->u _^-a 

(jj^j ■ ■■ Lo (jLcj-u/ .<Ul (j| (_*jjl CjLLjj (jja 3jj CjLi-4^ pjj~"j *-^->- lua-jjj i^~i J_*Jo3 *-*J 

*uLu-^U jl,>r,uiVI (j-a j^j* u *il ■*■! *.j--tl Jl<*.l .-.I -j--»-(j- "a-,< .,*•.-». ~_t^- J*^ 1 "^ 1 - 

jjL-£jj (jl I *' 1* i<Ul (j[ (_*jjl JjJL>o . "ijll*** (j^Loiejl jlj -*■■■! .4 iji - <Ul*LC i*jLljj_u_-Li 

lJsVT (jvs S jj_-LU <ui (jl f _-jJl ■*■! *'j- "_sjli (j-jjJJ c_M_L-JI t-ic l jj ■■■'■ Sjui__-JI __LuiljjJI 

» » 

(_J[ (*i-f ill Iju» _"Jj)J (jl -uVj) -AjIj-) <U__) i<t jt-Mjj Vj) (jj- 1 - 41 l_iIj____5L (jAjLuall _>_»! V n.yi 

.-jLuaJll jJ_- VI jl*.jj V ( ___Jlj) .<_3>L-JI __l i -jLu-JI jL___i t-ic l_s jjOII 

.U_l_.U 1 '*-", '"I — jl 'J--1I jL_-uil Jj_«- oLLjlJI (jva i<__JI I JL- -.. > ~r~i 11 1 1 t_S" t_>JJJ---JI (j-*> 

• * » « * 

-.1, l-r" nil Ij-j .Liajl j-U (j__jt-___°-j Jj ii_lu__) l_ij__u--I,I <-Jjl nill J_>LcjL (j-u-1 1 ^U ij-) (jl 

. (FMRI) (_______ LiUI (_ru jJL AjhjJl jjji^-."U Ji>. i5_ujl-JI (3jJ--1I 

tj-« <Lcj i" - <Lcj.ft.-r - 

CjI ij~-ll jLS-uil J_>L-jl J-uj i_*Jj}J l_3j__j ,<Uj nijll j-Li_xVI ___> 4 iji - t^Li- -_uL_>J ^ j j n" _-_) 

l^-jo--." LjJL>. f«_j t--)l _jLIjJi___>VI (jjs 4_cj-> ~_!j~! jljj->u (_-J[ L_>jjcj cjLuiI jjJI -j__ -^Lijj 

.l_i-__>VI jl -.L___JI fjpu> 1 4u-__jic J-j oLla (j « i"-> 

• * * * • 

S-UJL>. 4jjjV L-lju-l . Luajl . j_)jj__ *Lj_LJojJI CjLuiIjjJIj 4jij-JI __LajL-U 4_UJjj (j[ 
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l-il.ll- Jriol l 

JL>— J .juuLitijJI _j_-jj, *>, tj.l-t. CjLj-^^Lc _jc i L . t i 1 1 ___) JjS _j_a ** " ' **•" '"* I "L_jji_JI _-Aj} '(jj-J 
JjjuLa 4jLt_[ (JjjJe (jc jJ.1 4_u_ij (jy__>_ ^ylc (J—ju j_u__>jjl _k_jJ. <L_ujjJI jj*"lt ii.ll (jl LjL- 
<l_£j___l 3j__-L_J.I jj«t "i»ll (j___J CjIjujL «l ■ ■*." 4jjl (_-Aj ■ (j* j_) c *~(_lj~j ' "I __. "* ' "-' ■_■ .' ' ""*' (_1-"'* J 
_ A l~ 1 1 Jl_v_iVI _J<* i_3jjuJI J__Lu/ Jl_Ij .4_uL2ujVI (J-ijjjj-luJI _j_oL____al i>_L_-[ CjLL_j_j3 Jiua 

r L«__VI j->_j- <>- j_vL*jJlj AjL_oVI _j_a 5 j_L oVl__ ___■ (PS2)j (PSI)j (APP) _j_a 

? _ . _ 

_j -j ■ "l'jj^ ■ ■■ — jl-<uj_| ^__L> i__j_«j **_-- " cjLaj j_>[ _jc SjLic _>jl_j j_<I <Ujjl> i__I j__I __ Lc 

jKi*L L__j*l <u_Ijj jjLj <j^ljal-L^(_^ju^LL-_j__jj-i *-l_j|___ Ijjj i__Jjj i(secretasis) 

Jt~ j" __lll j-i_1__JI <Luilj_ _J<* <Ljj_*_'I l-iI_j_ui _j_a JjJjJI l___juj .4____c_a (3j__ 5 - . ■ CjLLl>JI 
i__iL_j[ |«J (j_oj ' -Uj)lj a| — Ljjj |<_) Ijj _j.-ni-»il L^-al Jlsc—uI (_,_£) J-aL _[ ■_j"_- "I"jj < - ■■■ CjLajj_>[ Jjjuj-a 

.£L- jjl jjj-Jj 

J____l 4jI _jl (_<;jjl __iL__lj_ _j____jl (j<.<ij ,j_i____J ĕ-jJ->- l__Ijl_1 -L^l (__![<_) l__yLij 

">_L_-[ Cj IU i"ia Jjj» i4_-__Ll jj3___JI (j_a (jj_L___j__j (jjjjl _j_-l -*■ i*iiVI _j-u 3j-_ i (_t-JI l— I M~».ll 
_jC 4_a_>-Lj (jj)_ J J-w _"jjlj_JI £>J__ Jius I j (jjj ' j ■*"■ ■ ■■_■ V (j-aj <<LuL_ujVt (j_ij_Jj_i_J I _j_jL___al 
_ J_»u _>j_>-l J___l _jcj i(j___« (__L_c i_iljU.uV _l jl*___I 4jjJ Jj_JI J__>o (__lll 4-jj-U Jl_L__VI 
jjj_ l— I i_i->- J___l _jc 4jI (j[ (_$jJl _jLjLu (jj— u ' ^ '"^ " (jl (j_v_<u La_ . jJ,l _— lc j__JI jujLj 4___j_T 
Jj Jl>u 4_Lj)J i_3£u— 4jjI jjjJI CjLojI » 1,1 £>J_4> J_T . ju_L_-1I *j« * <Lu-)L>- jLjI «L_>u Jj—JI 4_u_/L__- ___> 

.____j__J -->_«JI ^l^jl 

4_J_j_LI 4uL_*JI (_j__l J_a "iJI (jrU J_*_— s-JI (<__J ĕjLc[ (_— _ - L_3jl . 4jl (j[ (_$jJI _jLjLlJ , ' <* I ■ ■ ■"■ ■ ■■ 

i4j-__ L^jl (_Lc I _g n 7 < _-» "i _,_!! _J^1_J| JoLul _>j jjjl>JI L_ul J_U_l_ L~_T > J_-l juj Ld LJLc (___JI 
i__L___>JI jlSLuiL i__>L>Jl i-jLjjJj-II — _o i_5 -"3- l_3j__j ■*■! jIj t- ,ul Lgjl __ic lj-'"»'i __ill l_U_j 

__J[ 4i____J,l 4-uU>JI 1 _ ) ______Jlj 4^aL___JI 4______JI C-ljl___-Vlj jjl __uL_>J __ic oLu/ljjJl •_- 

. 4jJuI_uJI 4_j___j-___lll (_jL_uj____JIj _j__jj_a J_T Jj^~- 4_u*_- j - -— **■ ■ _ CjLLj Jl i j"....I 4jjLSL-[ 

(_— <_>jJLI (j___J .Cjjjju _L3 <Lx____JI CjIjI mmiii-I l_>L__I (j^-U (jJ i(j- I (j_a 4_1_- _j< ■■■-■^- Jju 
jc_b_ JL^J Cjlj__i_ -i^^rl n ni jl ijjull juc -Jl^JI CjLjj jl i<_La__JI SjjJjJI jl 4j_L_lll j-L-tjl p -" ■ ■■ 
i_j_«jJ.I (5-2 Jl jl ^LuuJI jl 4jju^>JI (jlj___ jl 4_l_LI j-ljuuL (jjj--l j » ni j i iij i-44_ujjj ^yil JJjjj 

■ I 1 1 nnr*t 'Ljjlu». J-al_ ___) iiJl_ ■ ** ■ ■ -■ l_lCj_u_J 

I JjJL». I j, l ir-ia 4_i_a ^ ill i i j i t-i II JJjJ _j_a J£ j_____j__ i(j_l _j_a <L_ui (_r--_a__ Juu (j_Jj 
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dJjiLoJI diuj \jgjxLoAll 

3 jljj j->jjj_»-> (_-i-l 4j (j«->L>JI 4jI (jl (_>"jJI > ala (__i_i Jj__J_U Jjj-a 4_»J_. (jj_. 3jL_l -_jLaj.-.a,ll 

jlSLiil ,__J_ i*LujVI <*iiil* (j5ilj__ L__iL>- <__J[ 4j| ij-w (j-a (jrL>. J.-J 4jJIj_L- (_yjjr. _£j_i_-_j (_gjjl 2 — ,,-.11 
* * * * 

^yt -Lcj i"i a 4r.j«-ir «j 4jl____5LI fl_>l, 1 1~ ml (^yja JJJJ ' -*J-<-JI _JJ j (_,_> L^LajJjjJ >-_jL(j->JI (j_a 2 « 1~. "-. _ 

• JJ— ii-tl Jj - ' a (^jjs jJ_p _-— 11 i_£jl>-VI l_jLj->JIj ■■*■! 'Ij *— '— *- > l 

(jj*. ^oinj (jl J. 1 " 1 i iil 4 & i i*"l IjjjJj _j ' **• j 4x.L_Jl 4jIjJ_ 4jJjVI 3jL_-_-_-VI _">j *"' 1 ""* — J__g 

o i»j jjC. LjjJl-- (jj < .jiii'~i i___9jjl (^ysLi LjI ■ 4 ij * a (j-ol jjcIj >(_-JjL_JI jjjL-llj - w ■ '--» jaill 
' a J ' "*-*" "~*l j — * — j^-» ■ --j_-3-ij .2tl-.lt I -_ij "i ^ . .. A *i tl ^JLlII ■*■ ' "■j ■ ■■ ■ ■■.!-- tl 4jLgj (_-J-J 

.(j-aJjiLi ij-aUJl 4jl _j_ (_"jjl (J-U (jj-. -_>Ua VI '.illnlj 

l iljnijl 4_L>.J-4_I (___ij_|I -_Jj___jjl_- .(_5_lV J-_-"- ——Jil _Jj~- "__>-— >VI L_JJ_> JJljJ (jj 

..*.-'« 
->j«n"l -LajiLll JI_-_aVI ,j__v_____ jjj. L__jl .(jj^jni i l__pjj__i (__!<- _-5_i_--JI J_->j '-IjI (jii-""*-" l-jL-JJ. 

(j_ ii<jl"i- (jjjj *> J i ii (ji j i ii li i Jl • L_I_.VI (jjj j i" "i i nj (j-*_* _) /iC* .4i___jl (_"j) j (j> j i g o 1 1 L_S>j->_3jj J-jlji. 
4jl ii-i* l_*>L_Lc (j_a (jjjj, l-f ii (j_a (_-lc (j-aL». 4_>.jj lj-*> jj-__-J i_3j__aj) ■! lt-.ll 4jjJj (__J| 

I j_ l_a (__ic i__j_uJIj -a fl~ iL_-_j j *- -_. (__;__- -*-ll_j (___3 (jjj-Cjj Ltuj j_ i4 ij< - 4ji_u_ CjLiI jJ____>Lj 

jLiij-L-uj 1 ! (jj 1 1 *-» ij i L«j_>-> *r^L-- (j*~ _)>--*■ *-^' •-*>' • La jlj-jl (j-v_u 4_oL_j j_ul ju 4jI _JLL_> >~i'i_? 

.--kJjJjJ Sj.ji" U L-il ij*-Jl jL^Luil 4__Jjj 4_5j__q_i 

* * 

. I * ij i (j-a jLtiej (__—ll 4jj)_jM l-jLL. j-^ljJ 4_cjjj 4__>l_- 4_c_i_ __jl_)L__ijVI i-JL-S Jji (jj^Cj i n 
jj-il — -IjjjL-j (j-Jj >r**jjJI I j 'i '**•" ■ ■■ ' (_-— II 4jj)j VI (j_n 3jjJ__j) jj__j (j_c 3jLlc I j ■ -*■ * 1 (jj*> j i ii 
.j*il ___U_>jJ I i"i*ij_u-i (__-- <*Lu -jjjj__j ,«j _L_.j_i.VI I j ■**■»; (jj*. j i nj ■ • -** « 1 1 J-i-JI (__-- 4jjL__jI 
ljLIj t-i i-->VL 4jL__iyi jJ__- Jjjj^^yjJI CjI ij-*ill JI-----I (jic -.Sjjtlll (j_i j_i.VI (jJ-njll I [ii ij i ii 1 n ij i 

. 5_.l;.l l 

(j^j ■■■■* *tl »Li_>VI lIjL-ijL-u- j-jij (jJ 4jL_*JI ■*■! 'Ij t- .'—VI (j__. 4jjljjJI ■*■! Aji.t I jJjljj (jl_ 

(___J[ L^j jJ__jj (_-jJI 4-OJjJ-JI (_,_£ (__, inii I II l-_1_JI j i nl jj «jm Jj » nn-r* 4j-w^L-Jlj 4-u_aj-__u_JI 
L «j . - _ > . Lljl L-Jljjl_ (__.-- (jJj i^nll _)J---" (j- 4 (Jj^l i__u___JI (__J-i (__,iniiill > iUII LjuC.L_i J-aJ . 1 iniii tl 
j-l- 1 ~ * t Lju*l (_-_j i__J I ________)! __-3j) > l_gJ L__ilj->[ (j-4 i j ^*. . .. ij >4jj_j 4jj_L___ i ^UIj.i 3 JLu_j jjLj 

4 j-- a <__jLjL«J-> (_-ic L«._l-_>. Ljl a~if I |_*Ju- LU (>Uj I *j '» jC___-e_JI J -UjJ (_-jJI CiLSjliiill ' "■_■-. 
(____) jjj)j (_,jjl Cjl ij-sll (_J l_-_-j_-j l (_,-_- i—9j <" 1 1 Ljjj-u_ij .(jl^LjjJlj (j*'_-"jjj-"ll JiLa .3 _._..... 

4jl (j_a -J-CjJI (__Lcj .(ji-iirni J-CJ 3 Jjj-iJl L»jJjjjJI (j... <A^il Jjj__>L_uJI (j-*i« n 4j_ijl mll _<)Jj--JI 
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i jlill\ Jr>61 l 

Cjljjl I 'j^j ~ • • -^j ■ I J '^* ■ (jLs ,4_jJljj>JI jLSLiI;VI 0Jufc (j-a JJJ^ 4_uijfcl j , , „ n" 4_ijjl~_> 



jj^Lu/j (jLp. jliu.1 -.(Samuel Barondes) ^ojjjL Jj^o 

(jLtu (j.3 LjjjjLjl£ 4ju«L%j w *' II l_JoJIj (_, j ,<~i« II tLp.".*! J--JJ' jjJUjj i (jjjjjj jj j j 

National) a j^.ii*i->.^u 0 *.Ujii .i < j.i,lj ( jA. L ^i.)l c jj J | ,°;r,,,ii,l Sjlj^^jol^^^jj.jiluu^lj^ 
Molecules and) "^WIl o^jJlj cuLyj>Jl" l__JI .(Institute of Mental Health 
Mood) «tjLi^Vlj ,j^ji jjL^ LiLLstJl :"Lp.ljJ.l "UUJI oLLp.«3 (Mental Illness 
^jLc. lju. .JiSTajj .(Genes: Hunting for Origins of Mania and Depression 

"jj ■■•'" "'II j j<l II (jj£ L_)lj_) l_ajjLl 
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clLlq.oJI aJjjjyjgjjjLoAJl 



CJbjjgilo llg p-aJI jg-o 
o^jlaJlol^lnl llg 



4jljJx. j 4 JJ i'i jL_~ ___. (Martin Buber) jjjj ,_>jjL» ■ •j.-ij ■*■!! ___ 



LjjjS^. (___>. I j->Lc ,L_J (My Way to Hasidism) ^u.im^ll <^LL __Jl e__jj_- 

i_jj__il I a > ir i_jjj_i "(—"-j""".'^ ' <3j__»l_>_~ «LoJI jj-a iJjjJ £j— ' J-5 (j_* '■ il-- .1910 

•«•j»_ !_■... II» («—-L 4jji_J «_l j-J^ J Itll ' - ■ -»"' *' " (__. (_J_«-J 4_JS 

" • • * * 

• «LgJ i_jL_i _)jijj__ L__jl __-L-lj» :}l_Lfl j-jL (4j MjJ_1 ____$_ .«j_$j£"j L <L"jl __l» :_L>-jJ| J_a 

* . . * 

(4J ...Jjjol 3j___ (j--J l_J_*-~ ' '" .<(jLu--L J^>— ' JJij l(jjjL_JI (JJJJJU 4j_» . JU J_W _)_« ' **J~ 

3_iL».yi (jiajjjl (jl Lil |«J __il joc. i4Jlj__ (jjL>.Lfl "^j " ■ ■■ - Ja-j jj- J-> 'jj-£j L» :MjL_ 4JL_ 
...*".**... . * 

jjLLo (j t-i ir mi 4_L ^ 1 1 (jl LLl2j I *f K <i j < 4_1_ La Jl_i i .^»1 ,i_ii.i L jjVI» : MjL~3 <U ■ '— jl"» i4-il_. 

.«S.lj.-y J-JU i_)LUI I j-_ ^" n*ij J_b ijjj- - - L _>_-!» :jLuiJ j«i"iint i_U_ -joj .((^jLj 

Sjj-UL _L*_Jl Ji-ej,*J jLa."Lji ^^^JS-j .4jJji "LL>.yi . ,^" Jlj , .. I jjk» : }L_L_ 4_j_J 
* _ _ 

_,_"* _Mj__ _j-= (*j .j»l i ijinll i-ilijj _>j_-l 3jj» .«4__lj (____ Ljjji _JL__ (jl _-lc Jj-j Lj-a n Ui"'q 

* * * * * 

.«Sjj~_i_ L L>iL__~ j_l I ji*-iLfl -j-u-ajj- Jj_ nj-Mj» Ij-l"-- 1 ! 4jl 1 -r i*->l j 

_->ljJlj ii_jL_JI t__j_-l "j 1 Ll_ '.(jl__JI I jj-___>4jL>.l 4jL .'l".r«lj^^ : U-,,..1 V» :}_iL_4_j».1 
.j»_ i Iji.ill _, i "i a j ,'i'i ij-. .«<-j__>j_J I ju» (___■ __jIj *l JLi| (__1__ju J_vJL_ i4_)jj_I C— _- jJ (__—>■ 

*-.«- _ — I 1____JJ V 3j-±— ) — jJ-SJj ■ pj^"Hj J-4J—JI (jj> 1 1 j l"l (j 1 1^1*1 j l(_5jl J_J— - (_)— V 3j (j_V (4-ij 3jt-> II 

.«JJjSj L d Jjlj (j_; --____yi JUjj V Cjjl» :*>LjL_ 3j___IIj l ilm*jM (ju 
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uliJI\JjO_Qjl 

^Lc lJjjI Lsjuc liLljj lLcjJ__l (jOj-O JJ__JJ 4_L_jL-4 Jl^L"- JJJJ <* ' — a LL--I J_i j_il 
<L«JL>m CjL_L>JI i~iJ*- i<bul> «Lj.ft.Lii.-w (j_a 4_i r«-_~J Lo^uiiiill £jL»JI («JLc J_-jIj p U i 1 1 .»■«- jtl 

.iii-Jlj 4jLcjJIj 3j__J,l l^Ij_>.VL 

: 0 - I*. ■ -I * (_£-__» j_a w 1 j ^ i 1 
» * 

« 'cr^-jj >*-*' <j' L--vf-y J-*» 

«S,_)___». (jjoJL- Lil JjJj» 

«SUjIj jUjyLjjLAI I jU» 

((SLojl-J ^ *i *~> J 1 > ^J (^jjl (j->-l 4jL_oL_a_-S <_y---L < ^ ( ~T J (J-A» 

/^."il^ljU^.yi jLst^a jj-A 4__fe_*a jJU (_^! <_u_-4 _}L-4J ^JJ^ ^ I "i I j ^jj 4__! l___£.j____I < rtj^» 

_ n- * * B * 

«S(_S_lJj _s jjjl lt--' J->LI (jl ,__J lJljS» 

i___Ij_>JI j^- ' J-<-_J j*L3j-'' j^" <"L>J L-J. j i"i V 1 1 (__J^ <"Lcj__li «jjjJJ i_JJ j ,__jjL_JLj (jl (j^-4J 

. IJ_lj-L*_- 3 juiLa ____i l_____I (_, 'I^Tjj ' j _ * ^'.' c-O * <"_ j' i4_J_. jjl 

!_____ <t->jJU L_J LaC jj~i*\i j-->I CjLajl«.4 i_3 jju Lj__s (j-Jj nnllj _5_L>JI L jj___Jl J _"i i n - ____) 

__lcj _-j -"jii j-j ij-wil (_yj.<\-^ajLll "j n.iMlj . (computation) 4-.I ,_,„._"j , jjj jjlj_(jc_jj__. 

(j-dSLi j_JL__JI I j-_ ^lĕuui (jL. i jL__> ~T^Lc _-J[ l_jL-_j_'I -j__ 4-_>.j-u (_Jj_) j»Lu_-l -Sj>-J (jj" ("1-Cj-ll 
(jiiiiiill i___Jl ,_,__ .U^. ,„ll (j_aj (_rL-_J il-iI i^«r VI j»J_C (__-* JJ_jJI Jj)L__Jl (jj"j (_---- . Jj__u_Jll (____ 

(____ L_ (_-!_. -_JL>JI oL*U-f_'l ■"■j -"■■■! I ilj .^Cj.jKyi u -■; .11 ^___ j jl>JLj l_ij__J.I JjLiJl j 

4_J_o j____ ,jVI (jja <_i__ (_r_u_<i__ Juli ____vjL»J,l (ji j...Aill t |_ti_VI (j_a Jj_- LjjjJ (jj^jm i<Ulc 

j^Jijj .1929 -Ljjjj JlLj) (__jja» L-Jjj (_jl (jja J_)l (_^__L___ie__i (_-____Jl l_JJJI (jjjl~ Vj (jjjJl L_JJJl 
'. _ -* '..-'.". 

I T Ml J^lj l^y-iiJjJJ LljU Jjil <jjJUL> _$ jJI ■■■"*■ II ■ .Utl 4 ilUll SjJaj J_fc I ijinll (jl L-lL_lljjJI 

. '..»». 
.j->l (j ^> ■ >■» *»"■ _i;Lj -JjL~lj) lJjUI JliLlU 2 j...ill ■ . L_ajl -J^lj i*LjcL-u->>I "UliLa Jjjlj ipKjJJ 

(jjjjl (j^al t i~iVI p U« «g .(j^ I o'it-J.1 (____3jJI (j\j (______J| l-J_JI (j_a IjjJu dJLj_l> jl Li_i 

^ .--j"- ■*:■*■ II ^_>.j_cJJ l___j l-U jj — A j ■ ■■ *" ' * ■ S *^ - (j->* (jj)->L-J ^->JJ L 4 j < n" T 1, 1 --j ■ ■■ 1 1 p j" ■ -*J 

Diagnostic and) "a_j_uji l-jLI jJ__l_.>U ^__L___-yij 0 ___L_i e _i_jl Jj-dl" ^Mniiil ...UH 
*LI_VI jjj_____j V - "LljIjJI 4___Jo ,___i (Statistical Manual of Mental Disorders 

l a j-l_? J i4_u_L_jJI L-jLljU.i^yij p _;j -^" (__l!l (j_alj_lVI (ju jjl-ujj V (JjjLJI _j"-«;j .-^MjJJ 
(jj* jl . *_9JL__'_'I jl i4_-L<Jl 2 Ju-1 iii <n jl ij<i^ .niilLl ^ j ..-l"/i juja J-sLt-JI f«> Jj i*v <IJ ^cP^ (jjJ>-^ 
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oJaiLojl oujjj \jgjJJ-oAJI 

(j-ujJ \ .(__)-i l_iIj__. jl iCjI X.i.iU jl . '*'! <H jl i(jjjL«_Jl jl i4__ljJl jl . «\l .—,11 jy_>. 

_)— •J"»' I _ "■ — 1 j _-~ll jL_JI 4____j) (j_a (JiaJI jl J-_»JLj j_-VI p J . jJU-U _r->- (_-_ i_r_al_ 4jjJ 
jj-l -u-lLi _r_j)-_-— JJ ■ ■«■-—■ __JI j__ j-uC -I t4 ii1"V <i 4_____a Jj-J-J) __J1 --j i ii 1,1 J_-l j j ."ijj) i nii f II 

ijjjiMiiill (jjH-L-II (-jLu V_i .<bj_VI j)__L»JL-i_. i4_JL>JI _,uiiii1l -->L_J1 jjl.(___ -___Jl (<_gj1j_i_ 
V _>jjjl - ( worried well) j_v_i_jl t L____>V1 _>_Jj) .^IjLc ____ <j___ j_il _j__ (___. _____ 

.|^jj-.l__t jj , ., -". Ij jjj jjl | j H al_e__fVI (j_s 3 j--ij_t jjji_<u _| — ■ j *> _jl ___>_ __^>-jJ_(j 

(Robert Desjarlais) _>_JjL-e__j_ ojjjj -__w»_j _i i5_> 4_____U «___ _i _j_ __.j__jj 

0^___a :4_iiL_JI <ui__JI 4-» , — II il__> ___) _jL_jl__ <__a_-_j _____ L_»__>-V I l___JI j<____j (jj)j->-lj) 

World Mental Health: Problems and) " u ___i__il ji-jjl __i_ JjjJI ___> l_.Lj_j_.1j 
__M_*j _j_s jl___l Juljjj 1995 - jj.^.ii (Priorities in Low-Income countries 

__J_ ~ L« J_v __)[ __J_ -_>.jjj i3 jj o 1 1 1 frL__jl _^j<->. ___. 3 j_J_> <_>-jJli 4jmiii __lulj_____l _)_s 
Jj I ~r ) J .4 ijt a l j__lj_oLi 4jl___VI j___>J 4u__ jj__ijj_u i(j-_u _-J[ lji___jj JjJ-il _)JJ-«-~_ _>_L_Jl _jl 
i iliill ____ 1 1 r->ji I j_jjl j__- _)__j_o JUu __jl_JI j->jJ>l l_i____V1 J__eJ jl -JSj-il (j_s 2020 4ju_ 

oVL-_ jui j3 _;j_^ -(«-IL_JI ___•_ 4_.L___>U ,_>__;_, jJl v ....u -_.l____L> (ischemic heart disease ) 

__lj___JLl ljjj_«j i-_i£.l___>.Vl jlj_VI JU.-j4_.-l -",--VI 4jjj-)l (j_s 4jlju c____ JS __ll L_lL___VI 
___» jui_Jlj) (3 L-_jj»j)I 4-jirt.jJI _ y _>L»_L_'l <__Vj__a _y->L__tjl Ji-«) (_-iL_JI ,__jl___ll ^LtajJI ___) 
j-uj) -JJJJjJ _-_) £->jyi i i j i ii i (_H jn^U _l J__l ^_c___jj ^L^-jlj) i(fl jjii"l1 jj-- 5 -! _>__a_____JI j,l)Lj_4 

(j-O^- ...I Ij, (j^j.-^.ll t LtIoVI _ru <_JI jjjjjjl Ji_« jji)l___. 

(jj__!1 (_-_) ___u__J1 ^!M-aJI Jj)_- ■"'!_) J '"II (_>---jj -^J^^- 1 j_ a --.L_- (____Jj) i4_u___4j <"i nil 

ljj|__j) .4__3__u l-iIj jt" i (j-j)J -i_)__j) ilju>- Ij-ljpa Juu (j_.ljJI ■- lj"-,.VI (jl .(jjj mh llj) _;jl_>Jl 
(jl J_u_tJ (_--JI 4_5jj__JI Jj_- -j I j j i" 1 1 (ji-it i} ^cjiwlj) n_gj U ill juSjjJI ___) 1 j<."i-_ Vj)_>_ tf J__l Lu 
__j J_>J| j.J^ (jj^>.|"-rj IjJI jl_o _>___] I (jlu -l__-L_u *_;Ull j J • " . .1 I ___) _________! 1 --^LaJI L^j _>_jLcjj 

.j».lV"iinoll _9JJ___J1 (_, 1 1 ii"i i n 1, 1 l£JI jjjujl (jj«j (_-_) _-—>■ 

d-9j«?Q II i_£L9_D 

— -_i_:l___>.VI 4 ■'■■ 'I ji 4_LuJI __J[ f-U_VI £a__Li 5jl__VI :4l ^i.ill 3»jj_Jl aJJt ^<jll 

L_ti lg ni ___ll _-j_vVI 4 -j„.ll j__jV1 -lii-A^il 4i__ ___) ______!, — Ju_-jJI i < ii ii II jLiii- (-itoj 
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■Jllll ijj__ill 

-^^ U. 1 "-"* J^Lij^ JL-Jj^j}-.. 4;L____JI l-ijKmiII djji^. imtl (jj-i_ J J-a^tll j__ (j__9 .-_JJ_JI 
JjV5 jn i (-v ^jLi^^-L, JiLJI fOl__l _>-Ji jmtl (jl LaS ^Ljkj^jtj^LjjJlj^^jj^JI Ji_ 
JJ- L-bjJU-auaj l-jLI jI-ii^->VI ^Jajut i i nii'q .__iL__JI ^JjJ -Lj-> j >-L___cj J>*-J i^- 1 -"- -t-lL____'l j^ Sj-o 
(_-■- L-l i4 j i. l ->t l jug, l-iL-lii VI j ^j <| -v . J t i n i j - lt-> i ,-» a JJ.J 1 3^, ,11 j ' ^y, , 1 ^ . I I J r 1 I I 

_-i> jJjiu. i4^Li__-l 5 jJ_L_t_ (_U(jJ-"' J^4J i-O-Uio __il_i^>. __*__» (jl J-"-» ' I ^j *j -<• 1 ,^.1 1 l_U.j 

• 4jiik' ill .IjU,uVI _j_a jujlJI 

J-l><j _£__«_! Ij I t-* j _J _r* j ■ *'tl _r_-JL.ll (jl JJ- I j «"1-- (j-i (jjj L>-j___J Jj_l JJ-_J 4_«_ 

» ' -. 
J__JI 4__ilj_ |« (jJ 4___ (j* ■ ■■ 1 *-- JUu • J—C (j» 4j _y_aj_b Lj £-11 (ju 4_ j__ V (jl p _ '*■■» l___Ij_ 

4jjL_JI 4J---JI cjLcI j_Jl_ .,»jJI JL-J1 j— > L_i i4_______« (j^ jl 4 j« aL>- j_L___l _ru j-llj 

4_iLjlj____>lj jjl _) ■* Jjl '■"' *t J '" 1 ■"*- ■ 'I ■ >*/* VI >"___J(_____JI L-li-Jl (_TU J l"il<* «__L*jl (jj_jl I * 1 j "■ 
«_ (( ((_ )) . ((_ (( _ )) 

(_)| 4____J| j 4^_u_>jjjl 4jLIj-_-_->1j J-i-JI (J—-J <l_iL_-_:-'I >4_J 4j_____JI j 4jj___JI 
__l_-_jlj ■ - j jj ■ ..—"'l jj.1 l_jLL«__ (j_a - jl S- II _j| jl n « II »^j«->- _j", j '"■ £_l_JL (j-oj .(___JI < .t-.ll 

. J____a (_*• j__a J_s- (jjj s jj>. jjlj J__JI 

L_ijL_i jj__j >* _ '•"■ ij *-' (jj jJI ij\JL_jy' (j_>JL_LI jl (jn_u___ll _j*ii— 1 1 ____ _>_*j-J (_-"! 

* . . . . 

(j___Ilj 4jJ[ jJĕlll JlLc. M jn-t. jjJljj '_' 4jl i_3j__-l jJI 1( _;j__liJI jJLl I _^LoLlj (jl l_iI_____*_'I >«__*. j_« 

_ * * 

ijLLjl 4-Mj_jjj(_<;_Jlj)-__uJI Ij^it . LLl__ I i^\-r'°i 4 i^t" 1- ! JlIc. JU->JI 3j)j j (jj- (jK (jlj) 3 JjJ=JI 

(___jLo l_ijL_j L4-1 j j-r U j) i JJ—JI __3 L_jj_ae-a ^J)--*— _j-_sL_j ___JI 4_u___jJI Lj_»Jl _j*_j*>L»J *<^-»JJ 

* . . . 

I_"jj 4jJkjJl jjjj J-Aj .(jj__!l (j-_ 4j i i jJLcl _fj--"-'l 4jj__a_JI LjM_»JLj J ■>*■"■ - __j___lC. i'I iMia i__JI 

JJoj (jSJj .1 .if jJJ JjJcjjj i j£j_y J-ojJ 4jJ__L__I ^ll j_J ">j-^->-l (jj * 1 **•" ■ "j (jjjJI c-l a1«tl 

(jl (_j^L_ajJI (j-o 3_l_jlLI 45_j__J| aj__) <*jjj*-J |«,jJI jJL _j*> «11 1 "*j < *" :j— Ls_> jc_-L>JI Jlj . 11 II 

J">__ Ljji- J - - "j ■ ■ Lo JJ- JUJjejJLi JI^j-JI lj-* 9LjjL__)l (jjj____aj 4jjjj___II L_jj^-_ Ijj-^J 

-.(Francois Jacob) l_.j_;l>- Ij>__j1 j_-4_Ijj>ji (JLcl-,.? L_.j .4Ll_j.i 4__^ (j____«_>Ji 

(jjJLll j_>jj_- I - 'j ■ i_j_jjjjjJ1j 4jj*j_tl (j__L'_>.*-'Lj £_4_j*_'I _-— - 1 ' I i*i jJ I (jj-Ltl (tuJtS 

(( . 
, •jL^jLs-jJa- ___Jl 4___-VI ____. 4jL>-)'I (j-a _j*C o"ij 1 n Jjk _j_Jj .4j_.jJIj 5j_ljJI (_1_ Jj-U 

i_JJj (j_? L_ juilj — JjL-c-j (j-a LIjIj 9(_^___Lt1 *r*>L_!l -djlj-oj jjl -*J_ d_j 4_>*>L_Jl L_ 
^■■■^•■1 1 -r>L-l (jL - (Eric Kandel) jj__? __jjjI __;■ — » »L_-VI -__*. ( __ 3 L_____-i ju ____. 

Jaju I 0 1*1 a J-4JU jL-jJI jLJL- ._, i« a (j-a 4 oK II ___ La JS-i ._.! -r.a jJu Jj 1 J____ 1 ■lliiir jjju **** 
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dJjLiLoJI clLuj ogjJJ^oAJI 

f JJJu (_j Jl_-j _<; jJI ^yjjjjJI jj j«*tl ___) (_jl_>j__ _-j_*j jl i__l__J,I ^iajjl jj ■ -■> _yi _£j--l "jj ■ _<jl 

* 

lLujj j *f j jll <_j*>Li_>jJI __-<U LkJJJLJ JjUu <4jjjjj l-jIjjJu ~* j - — - — * 1 i 'I iLu-U 3j2l (_-_> I j j *"' 

__jjl ■ i— 3 j "i -»■ a ^ "i j i njja l-ujjG _-__ 4JLu_tl ->ju- _uiLj-I *j-»JJ _)£uu . jJLI (___) 4 j i i.^t'1 L*>L>JI 

£L__J _.i (Alvero Pascual-Leone) (jjJ-jlj___,Li jjL_ji — -t t ^i^^l yjjt- 

(j__a_> CjIjuju _-_>J i^jjJJJjG pLjjl ___) 4jjj_uj 4 j lijhj <_jl jji"1 _i«"iV* _j-_)j___1J (j^j_uj_jj, I 
(jl . Liajl . -"j_-)l (jjjJ — (JljSLuiL (jl — JJ j (jji j__T_M II jujj___JI _jj_- i-_"....l. I fl ** j"_r 

.__ljui_JI iJJuk Jjjj ilil JL>-[ 4-j-Uj 4_u__.l 4jl"itll <_jjL-__ll jlj-u 
J_» j__iL___ ujIjujIjj _____JJI ~-*>L_ll CjIjujL" (jru __L_ljjJI _ys Jjlj-La _J_C (jjLaj 

cjL-uIjjJI e j_fc plj->-[ («j J-S» •«j-»jj -"*>L_II JjS jJLI jj_-> __-> jJiJJI J*>L>. __>-« <_JJij __l jjj_JI 

(jj-u LoJlLc 4jl CjL-J jjjl ejjt 4_____"j Lo . j_u_L!l (_jL_1_ _*lj _Jj^_JI _>_Ijj_jJI i_jlj-au-.-' 4____JL 
* * * t 

LuLjJj L$j" ni ~ IjLu-a <*<-r i*l ~-j_uLij . jJLI (___) 4j}j1 in" - (_jlj_uu (jl_J_tj I i^ iL- >_rdL__l ( jAjji_u_'l 

_$jJI jjilM J_- _)-~(_,_aJjJ.I juj___J J ">L_- (jj-J !>l i <""i i n * _)*% n"i i Liujj . 3 , 1 <i 1 1, 1 4 jni<iill Cjljji"!! 

* 

5-jLgjl <.<"•_' <__J--J $-"*>L_ll 4jJLl_ _--C f<_-_— J i ^jCjAj i J-kJI _-ic I j < <"> t"i i n - J JUJ 

(jj—Lll — -1 j ijt ijl _jjj 3j__L)l (___) JUJjj) 4jjJ_uu IjuLj (jjjinii ill (jj^jLtJll ,<i-_i 

__J[ _4bjjj_>. , l."i <i i 4j___uJI (_jLI jJc___ -'I (jL (|_jjJI (___>■ p J '^" *.'_)) 4*1 j 'j« j ■ ■■ (__—>. j (jjj ilit II 

(reconstruction) (jj^ sjLcI ____ J v ■*:■_■ _>! <__*j -;>L_ll _)lj « j__jll 4Jj_j_jl 4i>. 

Al"/ie) j-r ijni ____! j V i n_) .5 j£l jjl _jj_) 1 t* 4_jL-> 4j_^» ___)J i Jut ill (-J-slII Jj-oLal! 

4_l jJ__ jjj. - ( Woody Allen ) ^jjl ^ j jj Jiai L^_J "ujIjjJI *j_u______II - ( Singer 

4j^»L_" :M__9 (Annie Hall) "jjj-,_ji" (^-l^,^ joi-__)l ,___) L_l____ (__Jl 2j-__-_ ) _a.- : -Jl 

J*>L>. _jjj 4j_>»j-ll MU~.1I ^j.. _)jll--l I j^ljj . J-JjJ f»J-Li] _-J[ <___>jL_v L*J_u v£ji-i 4_jji 

_)_Llj . 3 "itU i _)_uj__J| 3 1___ j-_>- -^j t-~. . ■■*•. *_ __j| :^_Jjj3 J__ (__i_.J ■ ^ »_1 1 4^Li__o __jl 4jj_jJI 

' * ' * 

_)[ Jj i_,inn'i i_ilj-_u_»l (j;- 1 __1__>*.I < i jiull ___> 3j_-jJll 4jjiiUII 4j>Ju_5 (jl ____ J_sjj (ej -jLscJ-'! 

(jl (jja r*CjJI _r-"-J -J-J--" ij^ *J-f* 1 ij- 1, L_uu (jl _)^.aj (PXSD) 4_aJ___JI Juu La <_ilj__u_»l 

ralc --j_-u iCjIjJUjJI _>--*j (jj_ 1 ■* ,1: -^_* (jl _)*>.aj ~j_— jji _>_- _-— ) _u_jjJ>l *Lj— -J _j_l__ JjL>u »Ijj>-I 

4_uj__JI ,___. 4__jJ.I 4_ujjl _-Ljj_"jJljL__t_-Jlj_)Li___J_9 -^jU 3 j£l jjl _,'l j__>L_J.I _JljJ*2"l 

. Ju». J-u-u LsjaC LlaJ-r j 3ji>l j ^LL-j Jj ■■■■ ___) 4jl-Ju (jjjJI (j-uJI jl » J-uJI LjJj Jjuu _-lII 
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i-mll\ Jrv6l l 

(jjl" 1997 4i_ jjjAiil 4JL_j-,__ (Alan Stone) __$-__ _,_*'! u »"*-'<-H i.miUH u-~ |: --j 
Jji-__l" :4jj_u (?Where Will Psychoanalysis Survive) "-* _,....; ,t i jui___i ij--j... 
■— jj—I j->j .,»j__l V cjLjjLjijyi __H _, <i " i j (j_JI J___l ^jjj J_j_ _,l«i«llj _;j U <tl 4^,:; ^ '<tl 
-.jl-Jl _J[ (jjjjl- J *"*''_;■■■ ._jL^L__yi j i_il jVI _JI ju-j_ Jj_- -_-j • («jjJI (jJI «*-_» t-ij-l ,_JI 

J*C i u" Jl_J .J_*J,I I JL^J Ij— -[ -'<■■■ _n m<i-- Juu _^jjjljjl ■ -Utl jjsjj _3jj_J .<_J_Jlj 4j_jl__ll 
jjj— 4 j irtO _jl J_-j JJ— —> i( J _*jj__!l i—il V"i*tVI _*JjJ— _>-"- — i ' ui^ll (jj" J—-I Jj___ _*l Jjj* ~~ ^Jtl 

(jjs (_____LII — ">L_I <_uj_«^s <u».jj jltjmj .«L_jJI (jL«__> (__-i jl-L-ijj ,(_1____JI <i i -"... VI 
_1_jJI _uL_j,_Jl _>_.l j-__l (>j 1 "LL_.->U4jJjL_II ,___ jj_ j_JI _Jl __- jJI ,__- jj-jlll 

.4jjL__VI 4jj— ■"ill 4_jjj_J,I <__iljj>JI _)<-ij-r <-" __H _j_JI _JjL _r-*- _* j i <-. -*■ 1 1 jj_j— Jl (JJ"J 
.4_1^II CjLL^JI L^_i«J <__l i.*...Vt Llj^a __1[ .ijU.-^yi 

4jj__i__Jl j___j i_IjliVIj ,4___JLa .(manic depression) ___ij4Jl ._j___VI _JJi jli_j 

" . 'Ij U .UVI ■ _ruL__J,l (j_i_jj vl i.~...Vt 3jjj9 J-3JJ _)l (J— — — tl _>■* JjL_—ll (jjjj^JLi <Lj____J,I 
<<■* j i ii J .3, lj <ia _jljjj_ L_J _)_) (jlj ' . ' _ U ,UVI I j__ J__ ^^LiLo- i 1 1 1 ii" V (jjj->-V jl 

_>£. L_L»_I I j»j.'U jj_y _; jJI jL$>JI Ji- <_Jtl "> j4>"l _-- JLL__I L^jl (___i _;j_-_ I ■ -■! .IjU.uyi 

- #. « 

__a) ^_tj_i_i_j9j (jjj--VI Lljj Selj2 (jja 1 i K <- j _;jJI jL^>JI jl i (,»l____Jl ___) (jjj_-_l Jl__l 

4jjjJI _ru -jL4^__-VLi i—J—Joa r~\~i II (__ _jLj__) d ij«t,l _>_>lj_.VI (j«i« i —j"i*i"iiii .( JL>j_)l 

_U_-eII (jja .J-J.I Jj.Mii _4_. .L^^jJL- 5j«j.iL-> -jLcLsj - *U_I i.m - jl . __a **>___ VI "JLuj 4jJL>JI 
_L_j^ t_iL_jJI _ljj1j .5jj__- jj_. jj_l_t a jl__ _L_ji£ ,»L«JI _J_JLi __jjj_U ljIjI___VI L__j _jl 

CjLjijJI < i jni" (jl (j__uj .<_)L_Jl (juLuJI jl _jL__jJ,I jl __j_JI Jjja .3-J-e.a jj_l__a JU_> 
(jja (jl J—CJ ^JLl _)V I mi i" (_Aj ."La, 1 ir-tll J—J Lo i_jlj_a__l ___3j^a (_jl JLC (__ 3jj__Ilj - .-^j". ...t I 
i_j___*_'I Jlj-u (jl (j__II (jj«J .J.iii*iiiil.l (_- l^.ii-»-*ij (_;,_>. 3L-JI JJl^j (jjJl jJ-Li—LI j^ ju i_. ' 1 1 
4_wL>JI _JI (jJj--VI 4jjjuj i<ju___II _j_jjVI (__ 4j <ij<"ll Jjljll (__- *U__l__ll 4_j_>J _flj__>Jl 

* * ^ * 

L-_ul . i--_u-_a_>JI c-jl^yi ^^SLj _jl ^j^ <aj 1_a_T .l__.Ijl_.V1 jj n"> SjLcI ^Lal jL%-M ^L_u__lj 1 3 JL_iL_-ua_J 

(hierarchy) ^ ^jl J...1...-.II -^jLu- j >JI ^lnu.n V Ujl-c <__U *j^__biJI ^ 4_«_>U . 

*■ 

._JJj (__i___ jj V jl 

JJ« i*iitlj JjJ_>Jlj jl j*« i*ii V.l J t__i__Jlj __J__I J _)j__l jL__l (j*C <j ._,JJ— — JJ ti i - (JJ"J 

JlL>JI <_____ j 4jt_vJI Ji_o _JJj (__ I jl*ia S, >j ii a — -uUoj (_gjj- (_— ^_ i— jLcl_jj i_aj_j u jLjIa-. i_u jjL 
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diiiLoJI oujjj \jqsi±josi}\ 

4jl~Lj_j _,iii<iill i iUII jL___il _>Lu_l Lj (jpij J~j-J Ljj^ (_; j*_M 4_3_m_j» Ui 1 — - L*^J L_" 1 ' " _-*1 ^«JVI J 

jljjl J^l tl jl j I . "_>_>■ jJI i n r.r£ a I (Randolph Npssp) ;■>__, .i.ij^ Uj.y.j- 

(jjol ' Li--!>L_.1 4-Lij (j_a LLsl _m-»1 1 '"'''... (j[ •i3jJ LS " — -1 n "i^l (___ J iliiill (jj- J-_iai.t l_j jLS> 

(jl 4jjV inll j__U .4juj_<_JI jl_»i_l j ,^jIj ,^>tl j i4jJl__JI tj__ij .4jJl-JII _>ial jjS-I (jj- Lkji-- ■ *• ,j-- 
. i ■ * , t l 1 ■ , . ^-. 1 a d m, ^ 4 I ^a Ij- ^-,C I ^ a. i — » ■ . .. I /C Luj _^1__JI _jL I j . **-J I A. I j*C J rt-- (jj- 

_— J_>JI Ji— 1 (j-a-u __j_> I jL- .— ■ "M—JI Jj-~ * ^ 4____il <jjj____]I _jl j_j_ j—JI j j""' 

_>__»_i_i!l (j---u j[ .c-Uj-i (j-yJ j-«VI "_•_-_ 4_-i_3 jjC Lgjl (_, i,« j J_» . I niiU -Lx>jJjJJ (^LAjJI 
(____. (j£Jj .4_sjL_JLl (j_o — jl_*l iiii _f jjs-^I _jLIjj_>JIj i_rul__JI (jj- __j_>JI jl j-jjl (j_o l_3j_>J1 (jj- 
_1__i____jj i — j__£>jj -__jj_a <-jL__jJI _Jjj1 J «-L^JIj -— il-L--> Vlj l_"j _ "tl (jiil j__jj! __il jj_____l (jl (j_o ^jCjJI 
j-jjju _-Lc _)1 -U-L-uj .__._-_-. I 4_l__j (___. (jj, >_ ii - i_jl_j_>*_"lj <___j__i_>jl (ji_Lll (jj_o Luj . 4_>JL-il (j-a 

i3j__ a _'| ji ^L_>_u_>_'l il .--.-.II j'l i ( jjj___'l cjljljj. _)l Li-ljlj-i (___. i mhII jl . L_.L_- _;j_*_« 
^j_u_ 4_j_s_j j_t j _-— _ ^aj-til _;jIjj _)l — w ■ _-->_l L«_> - L___>Jl (jj. J*Jj .jJ_>Li_JLl _rjL_G jl 

.(jljL-L-JI J)l _)j_>JI jl__> ______ La_a ji__l 4-lL-ja «___. _)_— - _)l . L>L_j i__ij->JI 

_jVL=_- (j__S .(j-s jll 4__i1jJ Jl« 4 <ig- 4j___JI 4j_Ij_ -cj___u-i .4i__> (_; j _fj J->- Jj_>-i ___9 
____5c_ L> (jj______u_j »| <ilr __;j_u-i .4j_jj_>JI 4jIjjJI j«-L»j tL__jl _) __jLj_jyt (jini ill ^iic. (J_L- 4--.J i" a 

(-■Ijll jl 4_jjJI jl) __iLLl»J1 _jjJ_L»jj .jl_J_«.yi Ju_- '■■ — --_ Ljj .(j-*J.I _J-5ji (__-- (jL_i_iVI 
!(_,«ina j-tC. (_-!_. L«__/l 4_lL_jl!I 4____aJI jLa_- ->J-«J _)Jj .4_9t___JI __-C LlcL _)J_o (jl (j*v<J ___J1 

•U- 3 ^--'j- 5 (jj-Lc j i^" i nj _J J_- 

olmgilo II i^ulj ci_hjjill (j_o 

Jujj_ 1 _| "T". ■ ■■" Ju 

LUI (____i>iL_jjJI (___i_i_JI j-!>L_JI __J jJLJLLj _>-»_jil 4_)>Lc Ji«_ 

_jl jj 4_ ____ o 3j__u _jj_ _jj i l_jJ_> L_ iL_- _______) I (__Li_«_JI jlj__JI -u____j jl .__jj^l LilLi- -jljj 

l_)__J 4~i_ in- ,___. (Lytton Strachy) (__-_jlji_. ___lJ 4____ L_> ■.■■■■--.• — s jj.nii (j[ .(_,i«_ 

-_ijVI _jj-)_jji "t_-*- (Eminent Victorians) "(_;jj___Jl j___«ji (j^. _jjL uL___i" 

. (HMO) 4-_j__.ll (__Lc -_,L__>JI __iL_l__L- jj>.jJI __JI __^_. («J jj _----(j_-Jj. 4jjl_L-j[ l_->J__»lj 

J_lf"ll (j_L (<J .4jjj_JLI (_, niiiill JjIt"i11 4__jL_P4 J~-« _fj_-l l_jL>.>V_C J_»_i _)l ^j-eJLl (jj- _)LS 4jLi) 
-_-l_j,li*_ 

. ' * * - 
3j ... J itl |» _ ''-^lj ■* I p_l *,l^ J-uj (jjjjl jlj_J*_'l lj_il ■ *» i _"■■■" . 4jt_3jL_a j_lC 
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l-ilill i jr\6l l 

_j_9-_l -*J_-_- ___> SiijLtll <Uj>_- jj, r. i » _- jjl j^djII L-j. i|»M£JLi jrM*Jl Jmnik L- 

4jjjj* (jjj-l- _-**- "'■'*"' *-j <j_--'I_>JLj 1 -*■ .'"'_> _J* ' -3*-""--^*^ ' ""'JJ* 1 1 " i y ^ 1 1 __ic _^ «Il ^^L*Jl j-?ju 

UJ^J ' ^-J L«J> I L-l .<_____!Lj i ...___; • I j *j- ■ i-iMC *. - ^"M-c ___) I _"j^l *' a jl .". **■! -u 4JjI (_-ic 

# - _ e # _ - 

jj_fc_* . I i . .. i 1 i i i t— , j«| i 1 i/- I »;".--— 1 1 i . s% 1 ■ .—» ~ — 1 j«| (ttljjjjl ■ ■- . -— j j <\J 1 — - J ' ^* 4 " ) I i . .. ^ ■ I i . . >— .~-— I 

4_*>L_I __Lc J_>l <l-*.jju ,.<."-_ *->L»Jl _>-*Jj) <_j_i_l£j* (j__L__ <___L*J* -jJLlU si___ (jj^j . ii . jjLIII 
* * _ 

<<L>_J -£>-_* LojI- (jj)_J (jl J-j"mij "i/j) <-"Uj)jJL --}L»JI i ..". j i n .-jLjJjlU JjLj __1c ">jJJ--i 4_>.jJuj) 
_1^*J"- "."tlj . pjl." II (j_ij__l) l_jjjjVI j-lC _JJ-j < Juu _jc _j|_>JL-ll _j_» Jujjl > j .i (") -*■" j ■ ■■_) 
La Jjj* CjI <ijl«" <j-3j-C _4-_L-j <_--JI '■_'■*■-•' jJ' 3_..^.-» .Ml _jl___L_JI j-l_j) < (^!>L»Jl "Ljjsljjaj <__jl jjl 
_, ...^ ill £*>L«JI Jjlj -sJ . L_s_)l Jujl (jSL«j 3j\^_».l (J *>!_>. (jjs J) '~J_JI (_>" *Li_*j tLul ___) <___) l-ocj 

,»■,1 1— -,,.,i (NASA) L_Lj Jj^j . t L___jl <"lLj_>_- 3j___i j-*,...n i >i ■»'... .j__, _>._.; L»M£ <is" 
4___-.">UI ■ -■■■—■ ■_- .-L^*-.**.! jl (_jjjjjl _*l _j___>*_L> I ij i m*- 1 jjjui. _j__ .<___ __ljL_J . - . » ." i__L_ij\j_« 
"bjjjji-Jl LjjjjJaJl J_ l "."l*~j (Valery Ryumin) u^jjj _;j-JL_ »1 .^inil __.lj L-ijui ___JI 

4jl .VI _jl_*_l 1 I i" (jl _)''■ 4J . (jjj g I Llu Laj_~£jJj i4_LjjL? (___9 (j_Jj>.J < ~ i . i. I L I jl Jl_JJ 

4_>JLlI,I i__IjL>. < l~___; i Jmll _jjC <Lj_. i •*.*<_! (jl f L_ia_JI JljIj (__ic (_, « j ij __J jJI >".j"j)-JLj 3j£_JLl 

j-__o-r' jl , <t - r .ii_;vi l_iIjL___- jjLu" ji '"(__^i jj)/i -(___^l_ji --m_ji j_»_i j__, (^ji „i") 

(jjCwO ^^j"- 1 ! (__JI (j^ _[■*•"■* I ____. jjl L»l . ( <__LcL_ l_J*>_J Juu (j^«--All J_>-I_* <L>.ljJI (JJ9 ■ Ir-1 < ■■*"> (___C 
" . . . 

j-l i-~"inil . L__jl . -a^i^Coj -LiiLCJI (_<;! jjI^j u_9L____V ^____jl -L_)lj_- -_« 4_>J_*JLl «L^jl (jjjjjj 

~ j (J**-** 1 ! fl_U_ Jjja 

_ I . -_," A _ ,.j -j -I "". . ..^ i Lj__L--v- (_-ic L__JJL1~ (jl J ■ ~-~ - - * I ' , 'j ' "lj~- JJ-L_UU (jj)^J I II 

j_}L___J V Ljj .(parameter) l-jL-1-.- ( -I.iVi,,,Li L_J_-- ( _ > _LiLiiljL_-_JI jl (__i--JI jl l_iL_JL 

4jjL_La ■ I —■*! L~jL__-ju jl (j-uJI _1jL_j__ i_j!j-« jJj_ J!_a __U jj) Ijjl Ij-I '-»-"...1 (___3 j_.CA~.ll 

* . . 

_*_-_j__j| .<Ljia-ljJI -jljlntll _)■■_;" (jl Lii-I Ju icjjjjJI Sj^-j-MJ (j^ 4J (j*-*- (___) • (_j_,L-"_'l J__iej 

(MIT) L^jj_--_ii IJ ..:... J r..-\...\* j^-jj ^-^Lc)/! >L~i«-- _>« (Rose Picard) jj__-u jjj 
(jl (The Atlantic Monthly) "jii- -_L-j*>_-i l j" <_-«_- (^ 1998 <U__. L_J jl_-_- ^ 

(__!_. ' ^ "j"'J 1 ^j ■ ■■j , . .4jjL-tIlj) <x_j_L>JI i.'l"-ejlj . t-> " I" L_3*_U, LjJ-l Ml <1l (_>--*-> (__-J' oLuj*_iiil 
l_ajj ( ______ . *\l .«■-_. '~'Ij"_*jj *~ ." -*■"' ' "Jt -* j'**-l '^l _)".'N * I J*' - I .1"' * 1 1 _ I 'I .'"' ^~-jVI 

.__LjiI__j_jLi I j j ■"■ J-llj -*— -j)l Jujl _>--4J _r-**J 1 < 4 i 4__Iil (jj^". . I, 
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dJjLsLoJI oujljj \jcpJXaAJI 
(jjs (j^»iv'il ,__ic («^jjjS (jja (*£.jJi ,_-ic (therapy) 4_>Jl_«J,i ,j_.L_jl jji I iU 

ijjjLLII ^ft__j_« (jLs 1 1 ijj« a -Loj-a L__jj__ ' *■ ~ J jl 4 K <IJ *ljjJI (j_- I j[ 5jjii"iiiLI (__j"l j^L__JI 

(jLa i(_p<LUI (j<nj <;-___ (___*■ 4jj_"_'I ^L>o ^«_-j <jl i_jL__IjjJI ^oJ-u-a J^pj .^JjLu (jjjj **. • •• 

__ic (J ■ . (jjSu La LJLlS (j__j_M (jjs 4__jJjj '-»"■ Lal i(jjj__.l -/ "r n 4_>Jl__ll 

^lajj i^jMIu^ J=- __ic u^LUI j-_L__. 4_>Jl__ll __>_Jj i(j__lj__'_ , l ■ *■ - : -" j_i_)l__>JI j[ .(J^LL.yi 
.i_-JL___U jjj___i_j ljjl_" I j[ ^_^_jjjI ____Ltj ~t_j.j"_M __ic (jji . -~ljj ■ - ujjLJJI (jl (jx. ciLu-lj i JjJ_»JI 

>j_l_J <^jLu_- jjJ-u jJ.1 <__ic JJJJ j_ n_jljLi-Jl J----I L_k_->.J«L-Jl__t,l (jjS-u-- i ( jjj_jj_J 4 j i ii i I L 
(^J-iJ .<LLftJ-3e_A jLL_i>.l jl ,4_-ujL_>. jLjI (^l iljl Jl>>[ ^jjJ ^j_xJ LiJjJ-J I fl 4j_£.j_i_ujj j^LajlILj ^5-L-JI 
l^-rm ^^til (jjJuW l_j1jjjL_J_j >w»JJ 4_^JLlII <jL_3 .1_4-jL_j 1 jl *__ f l L^JjjuLa ^Jj V jjIsL-UJI ^jI (jru* 

<( J__ji 

3 j_L>-j>JI l_jL>J--J.I L-i _j.i_.i~tl __.L~Jl__t.Li <u__i __jL_a__i,l __L>JL_J,I (jj<" i « L> ^jj (___. 

_' (jja (ju (jja <;"_j\_i (jj£j Lojjj i(j_iL_JI (j«"~t i -ti_u _jl_ --~-jJ L^_>.j J__L_j __ic J <w n ") __-Jl 

ir<^J 3 I uiilLj . ~»j"l li a jT^Lc. J)l J~-"_ , l JjjL jT^Lc. __JI (jj_»-__5_J ^J-CJj i(jVI 1 ^ i a (jj. > j ii*i i nj 

(*-^ J^JMJ ' . "'.' ^_J-L-tuj I Jj~- (_-JL-__JJ lj<_$J_S (-_JoL*-J -JLlaj J_>LpjVI ___> »1 li inll J"l n"l j 
t- * * _ * 

|0 g"i 1 1 r L__- 4__t_4j -?JL__a (_;l ii «S, t^ll 3__>.jj ljj__i g t i «i jj i4Jj_J| (j^o ^ ^ *»• jjjj iLL-l I j^L~ 
^JI jj__3 ^JLc ij_-j_jl 5j_i-j SjjL-JI __UL_i!l ^JLc .. J i~mi1,I ^tJLc ___> . ^jL__>- J__v___ __ic 

.^jLjl LgJ _?jJ _-jJI <LojjJ_JI j-u>J 5j n"i i ii a i-Uj-L-l L_JLl_. (jj<"i i ii i^J.1 Llil % i iaj 



3-ijjJej i_jL_jL_> 3_«_aL_ej -__t-JI 4jKi 3jL___l :(Nancy EtcorT) __3j>S-__tl ^-j-t-jLj 

lIij-Ilj . JjL_jL- <__aL_e_i i_JjL_JIj^J,Ij J_L*JI 3jjLl~j_-_cj i |»L_JI --j ■'^■"1 .1 " ^ '*"'^j-*' 

(Nature) ,Vmi" o>U-- ^ -_ ;> _-jl *j_^jJIj jL-^^lj JL-_>JI _dlj_l JL^^ L^L__jI 
Us" ,-_lJ_ji oM_«ll _j_a L_>_>jcj (Neuron) "ojjj-Tjj"? (Cognition) ^Ai^/j 

^Ld-JI i_j__*i L_Jj i jjlj_»JI _j_a JjJjlILi CjjL. .-LaLtJI L_o_e___JI (___* <>j-u_^ ol__u_< l__J L_lj_i_l 

. (Survival of the Prettiest: The Science of beauty) "jL__>Jl ^ 
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\ja)joJ\ ^JLc OjJoj-uuJI 



4__jlj) (■ Ij j-»«ll Jj)i-j)j) ' " JJ k~ ■« 4jjJl>JI 4 j i "" 1 I j) i__j_il_u/l jlj__JI Iju. 5(j__jll < i u ii La 

* * * . ' - 

.1 '11 j*? '*■ ■ "jl L^J-CJj) . I_Ll>- "i -j j * » _____jll i_jL__l_I (jl (j__j_L_J La_>j -;jL>Jl ^jj I i -- in (jl 4_».jjJ 

4_u__JI 4_-j_M J-l- i3j_«JlU 4__ajjl ■*■! Jj U ,uVI ^ JljJl-JI cjLl-J r«L_-iJ JufcL~cJ i____ll JljLai- 

L-jL_- i_LC.jj i aj" . ,.j . l _£j_Li_j! jJoj-oj (jLLoj-L-Jlj -.1 i^iillj) j_ajL_>jJI (J-sjh-j) 4__Cj_JIj) 

.4__«jll ,j__lj_a_M ajjt (___-. *,jU_.,„ 11 -,L_Lj-_ _<;Jl« (___-. 4___"J,I 4_i__ *-ll 

(causation) 4, }! ,„\\ __ji jj__ui ,_>__«;■ i-_j_^_*_-Jl jj_i_j_ji «.-»• _oo jL>JI JJ. Lq£ 

La : Jl iii i-l) _-jj) ni ill LjjjL*- (jj"j) ($_____ j_«JJ 4 _i j i ii U Jj-ljjdl La :jl mi 1 *) ( _-St,j')l^j,U l_j_Lll_>. (jja 
4jj unll __lc _iL«_».l_ 4-4J (j-_J i(__^,j'il£LjU L--jL>JI ___« . ($,j__jil (jJ^Jjj ___J| 4_i_L__jVI -bjii^ll 
-.j^ji-SLJ,! i_jL-_Vl l_-j_l__-~ (j_UjJ .~L_JL>JI ._.UII l_i_S ___) 4_>-jjJ,l ____.! j-aS/l L___-__J l __Jlj>_- L ___ 
JiLa 4_lll__L_JI j_lC. 4_lLj_JI l_jI j-uL-JIj i (__"JJu_ll 3 *< * .*-.*.-) 4_lL__-_JIj i4j m~-JI :l_i-_3 l_j J_j (jjL-o 

._____. j»l l_J_j "__jL-_iSJI jljjjl (j_-l»j_) ^Lt-iyi 

f I 'jll L-jLj_J ~L_jj-L_j 4j I iinll SJL-lS -_« Jj-L*jJI 4-rn-ill j»jJ-_ aljt-ta- f-J-_i-a Jljjj 

_*U3___J.I _-!_. L_Ujj (_>_-. jll Jj_c c-jLjT ^ ujJjUj <-___- . (building-block approach) 

-4__Llj) i4jjj_vo 2 j_-3 0 jjkj .l__U__U 4jL^j ___9 JjJ_- Jol jTiiiiI Jjal __lc i,_;j_u>JI (_Jj^ j «j< llj (_;jljjl 

. ( "u_u_) j_i Vjl_- V -_«__/_». Jjl_- (____ j-uSLtl ~_L-*_L!I Jjjsjj) ','UII ___) j_lj_i -_L_k_ __,l jj_>u ^-J 
L>jJj) ;<" 4_JL__a ___. a_i__ _-u>_j _lL» (Lewis Thomas) (j-jL-jj ij-li_J 4___. L- jlj L-j 
jlj__JI --jjLy jl .1 j__> Ll-jj L-_j-_j_. (The Technology of Medicine) _-_L_Jl 

*L__u__M _jj(_>« l*JJ iJ-iVI 4|jI")4j-CjJI j)l 4_ulj_)j_JI Jj*J-»Jl (--v--j4jjU1I l_jL-_jL-II ___a ^ht- VI 
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dliiLoJ I tiinj \j gjjxoAJ I 

i»jJI _>_>ljjal _)Li *Ij_u>JI i_uxjj ,_)L_5j__Jl __L>-'jLc ^ k« i ■ «Lgjjlj ___>.l_JI (jLjj_i_JI 4_-lj_>.j 

(j-Jj .4j_5j_u _jl (j-_»J La J___ll 4jjlj_j_JI JjL>Jl ^JJ 1 ,jj_a_l _>_>l j_al (jjo 

4 j n-ni i n a JL*J CjjLS (j_>lj_a"_' 4_a_ui_v. Jji>- L--I nn^l J__>ljjj j| i _JJ j __l[ J.*'"' L-J "M_5___J I 

i J--U Jj n ii (-i*— .4jJL*il ljLjjji"*- , I ^«j}_) (jja «LoLc ">jj____) Jjisjl tf ju* rnji J_5j .L_uj__ _-_)_} _,-»• 

i juSJl ljIjjjJIj j__JI (jLtsjjjij _jLiL-_>yi (jj9 _, ■ — —" V «___VI *_La _..'—l 1 1 _)jj <i«Jl _;jl- ____ ^ 

(i_j) JUSLtl i_jL_IjJI (___ujjj-_ (jja 0jJL>. (jja JL_ L_J 43 1 iiiniaj j» jJJ ,Jj_)jJI (j_-_t_Jl (JjjJ- _>c _-L) jj 

S -uil (jl_sj__j 4jjl«JLI _jL>-j-_I > L_j_ ijVI (j_L»j L»£ i -^SJ! i_jIjjjJI ^L_J ^l j__ ___Ljj ( -■ )j 

."j_jj_pjl _j!jL__il ^l jT-iniLl 

4j j->«J J *>_>. (jja ■ ' ■ * ' —" — 4j Jj«il _>_>l jjoVI ___) _,j_- "~ 4jjj/L_i_ I lIiI jL*-)"}*! (jl_ _JJ j j_aj 

j ij-w JjljJ_ _j_o ^ttia .*l_LJI __LiJ 4_yjJ__j *ljiiiiii-l J*>L>. (jja LgJLo j_-i 4^_u_jji_I _jl j_i_jl 

.4i_. (_jjLo (jjo ji_n _lL~ _uj_- b-LsJ i rtinT?! L«j__. cjL-jjj-ill («ljj-u (Edward Jenner) 
L-£Ujjjji j_ (IgnazSemmelweis) L) ..jjij. 1 j... ji '.-^ij (John Snow) j_Lu/ jj^^^-j^aJj 

jL_jjl 4___j£ --L-_ijl_ J*>L>. (jja (jj-i ■ "«■•- *" _-U j Jl*j 4jjJ_i j»___ LiLju-I LaJ-Lc. Ljj_-_JI 4JJJ 
j«j}_JI _JJj j-JjJ (<J La-> . ( jL__u*- r l _JJj «_Lo (JJjl- _>c. LjjLLo 4j_3jJI 5 _ A Xj ^_L*il (j-sljjo^j/l 

Jjj (j_o -Jj .4__-lj_>JI -jIjj".! (<^j_-0 4j__L_ ir.nl LojlLc ( Joseph Lister) j"..._' <--ijjjj>J 
c^^L^jlj-^yic (AlexanderFleming) -_L«^jj_L__Lllj (PaulEhrilich) jjI 

CjI jL__iLi 41_jjL«_4J ^J>L*JI jojjjiia Lu-j' LojJc i_£j-jj__J1 jn ilt (__jLmj_JI JojjjjJI CjLJI _jc 

_jl_ej , -l 4_>jj _______ l i«LLJI _jLLJ 4jjjjJ_> t Ijj Lo __Jl j_L--LJI 4_«-i_) <_,__. jtJjLJI I J-» Ji-jj .4jj_pJl 

" t _ * - . _ 

JjJ->Jl (jjo _jLcj_«_j_a jjjj (jl _>_-»J (j^lll 4-ia_i aL-II _»j?jJ' jLlU-'. I (j-U j_-Li) i4j_)J-»JI 4uji_JI 

.(_-jjj_j Jjh i a _)jo _>_>jj.l i_jLjjjiI ^jj-J (_—_ _jjj-JI o j-* i_?J— -I J"i ai"ij .4_«jjiL>JI 

_>_>Ij__)I _) j \ «j_aJJ jjSLaj-- •4j_j_>JI i_iLl_i - 1 __Jl ( L_ jjkj_v _-—) 4-uj ni i II — lilj j i niiill 1 1 i" i u" 
.4jj nijill 4jlj_aJ! |«ic JjLj-- _-_ " JJ-J-' J_- __![ — 4jj_luJl (j__ilj_a"_l j miijni (-JJ niill i_J_JI (jl 
Jj n ii __lc 4_Laj_,l _ > _>ljja , _l j j i n iii («j JL_9 i-jljjinii"ll tf j_4 *>L_- j» JjL (_jj niill i iUII (jl «jljJlj 
(_jL_ej _,«_ijlnll __) L_t_-j'_" 1 (j*. £_____j Jju_>JI _)l l__J__oj i4_%.j__jj_J! 4jjj_u J*>L>. _>-a jLUl 
i_jU_jj'_ I (jj-JJ J-J-JI (jj tl. i j LaJLic LLaj _>_> j_u 4JSJj __3 _tlj__'_ I _Li__J (__!)! CjL-jjJI 

4jjJL>JI LjLujJI _n-l J^ljlll j»Jc (jja 4_La jjl _ > _>IjjO , _I Ljj__ _)l _>*n <_i jl . 4jicl_9 J_)l _ t jliJ_JI 

^l -JLJI JjjlJI Lal .4jjj1JI -jLi-oJI Jj_L-_» _u- Jj_ 1 ^LHI ^~4Afr^ i-JL. cjIIiJI j 



224 



i-ilill l jiaol l 



i4j-Lt-« Jj«Ij__ * I ...I , ,. £y__ 3jL_- 4_Loj_.l (j__lj-«VI (jjS-i Ljj_S .(j__jj,l ____ _£jJl_JI ■ • • ■ ■■" J^i) 
4 jjliill <L-jVI J_l« 3j_J_u>. (j__lj-«l 3jj__» ___- 4jL^jJI __J_ j4-aJ i4 t ih*iVI __J- L_Jj -u___- l-_j___I 
(JLij-u _,__ <Ljj___> CjIj jniii"i |«jj-_j 4 oj^ j_ii-VI JjJjJI I jjk __, ii i j Vj .j <i il <lvjJI jl (jUoj mll jl 

w ^ -_L«jJll (j__lj-«VI 5_u_lluj 3___>L>JI i-il j.Uj^ll j ,->„'i VI 3jjj___) _-ic. _-£jj <L__Jj i__L_j_»JI 
.oL_l____JI __L__>. jL-_VI (jrjju j__b (jl t i-rj Jj i4jj mijII __)l ij^Jl 

_>_»lj-«VL> _>Um Uj-. (Gregory Cochran) _,l j_ij_* ^jj^l^ ctLOj -ii 
£_l__>Li j j "■" 4_uj__i_JI _£j LU «,j__3 ____ _jL__>Jl (____ 3 jj_-LLI <UjVI (jl i4jjL__JI 4_> jjJLI <_L«jJll 
c_iVjuL- jjls .k±uu> (allele) __*>Lji ^jjt _____Lj (_p_lj_«VI ojj. ___>__ I jLii ._<;j_l_JI _-Jl_ j_L_VI 
L-tjlj--. , i it- L> _-lj-a'-'t <____ l_-_sL__ _»l L j_- t -jjl *'L--c*<ni^»i t jj<"iii l (mutation rate) jjiiUll 

(jl (ACjJ i<— >j__j__JI -Ojaj £-« ^-»Ijjj V (___blj-sVI l_jjJl>-j _£j___jJI «L-uJI JoLojI _j[ . _L_>L__J,I 
(jL_-j__/ (_j_L4 ii_->VL_-JI (j-a-u ___- 4-wjU~J ilj-JLI -__i_- (jja <djj_i__a JJ-JJ 3_U_L>JI 4_lLJI Jj«'jj_.I 
jj-"-*"' L-Jjii«j ______! V 4_-j___J,l -UJmJLl j-U_ 4jj_lJI l_iLi_iVI (jl_5 i_y_"-J_JI (j_l |<i_vL-JI 4_>jJI 

J_.LjVI »__ -J (jl <U_L«j lIiI uh i IJ (j-a ___j->l I j-*> _>*_-> _£jJ-«JI j i<Vi<- 4_)l__o[ _}[ .(j__ jil __>Ljl 
(j_3 j-vll (jru 4 j i j -» 1 1 -Jl i<-»t,l l_jjI i«-»"i (jV !»j i*iiill (^jLjI L__3j l_LI jj . j_u___j J____)l 4_i_jll 4jjLijJI 

L«'l .(>«jJI jj>«j jj-Lse-o jji. J-wl ,_-jl (j-s jil -_)VL>. f-j-Li _jl 4 i< «ij JjL-Jlj (pathogen) 

(_,«jjlr»ll L_ll_*_j"-'l 1_JjjLcj _jj _>\jla (j_3j_<w» «L><j 4_l_jj>JI 4_^L__>Jl (jli) ij_l-____II _f_J,l (__ic 

(vulnerability) l_jL_-L_->JI j-Juj .a__x_Jl l_ j Ll h >jI ^^..-c <_j__ jjSJj .^^u.! (jj_>- Ji- L_Ji« 

-_?j__i___ 4jjj__j gjjt-i i*ii 3ljL_a£ J.jt jll L5-J.I (____. Ij o~ i ii <i Ijjju 4jJul1,I (j-.lj-sVI i>l_>_i 4 j ij-yjl 

t.jjjj-iS' - ( "iWj (j-ajJaJ- ,L>-i 3 jij-^ll a_uj,L--_il jL_-J.I ljL--jjVI 01 .(coevolutionary) 

L-i JJ-U 3jL_aJll LliU ij_>.yi ^-L_b ___jL>-iJ .l_jL__-j-qJLI JLus 3jL_-uQ l_j1^Ij_w1 ' ' 1 1" <y • Jjlji- ^ i' 1 A 

.2uL^j V L _-J[ llLJIjj I j_L_ij iL-iL_.j-«JLI ^<»"i-- a ____ 3jL__J,I cjUIj-j-MJ l_jI jL___jo «,j__tj 

«lj->-lj i 3j_3j_ji Cj^Knia L^jV '.«l__jj Jaj (_-jj-__JI »1 j--VI pl- ___S i'i*^C*.t I ^<___l*j3 
4_L«j_,l (j_ol j-sVI <_jl___,l J_- ^jj (jl Joj-eJLl _v« i JjL__[I ___-J .JjI- JjJ-i-Jlj) h.i«h-> l_iIj_jj_-VI 

(jjj In i j i ii 4 it inll j»J_«Jl ___- L-ui-j 3jjL-eJLl -_iVLa-II __J- _n-_-LjJl _jV _j-j' - lj' ■■■ 1 4__j___j 

. _ , ' _ 

4 j j j iii (_-___ L-Le-ll 4a4j _)Jj_3-jj , LjjL- _jj ni^l ij <«^jV Jj i cjjUJI cj__o ___. ^<_^Cj__oj-- _-JI ' *■ » ■"■■ ■ 
* ' 

__iL*jVI 3j_u__4j i*j_ii_JI -ujJ__i 0L-.I -0 LjjLicl ____ Ljj-i.1 I jL- ."LLajJLI _>_.lj-«VI ___s _<;jjl-JI 
,__) _jjj_JI 4j 1 ii ii) jlj_sVI aL_JLI iiui (j_Lu_*i-JI J>l__ ^«_-j (jl j^jjI .4-«_i'lj__U 4JjVIj .a j^t-il 
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aJjj__oJI oujlu \jqnu^i\ 

( atherosclerosis ) & \ , , ,-. . II , . . I ,^r, II -_U j j . l j__*'Vlj'_-_i^l4jjajj\l a _ 3 l ^Vl 

.4jj n-i-ihll CjMSLiIji -<____i--j -_iLL_-j_uJI -<____u-J j_<uL_-jJl j (_gj^ mllj 

(jj->l V Lajj l_<ijji'" 4j__ (j*C <l_> (_gjjl 4_j_)jJI <-,__j>j_<»jj iLo Lcjj 4 lijt ii-i 3<ijjjJI /jjjk (j-ilj 

( _ > __.lj_«VI ;;■■■<■ JjLi_J 4^Jj_i_J1 4_ajjJ_JI i__jl_' I jLfl .(_$LL__>- _____ JLaJJI ^--ilj^ ">L_-JI Jj-I __lc 

_>_-ilj_"iVI .ij.i-»i"i JJ-J ,j___s-VI (_gi l-r"ll _-1c ^»1 JLS^l (jj- (j^ a" i (jl _, t j i j ,4j*ij~i-- 4_4a_t < .1 1 <a*i 

t*--L> Jj-- 1 --'" 1 -' (j 1 i*-i"j ."iljiiU 4_jl__JI Jj__-JI J5L*. _£jJl_JI (JJjJo (j-"- 1 jin"n jlj_bVI fft" j i n __lll 

(_fjjL_JL jlj"sVI I {ttJJ <j'l J_-"JJ*' _--JI -jljimll <_-J[ 4j3L_=>VL ,4__-jII ,j__.lj_-VI <-_--* (j-a-u ( 1 ) 
<c » • . . 

j-->j ■ jlj_*VI Jj»-I (j-a __JLiJl jljtU ^j-ii)! ,jl j"-*.}-! 4J-1L9 oL-_9j_JI e jjt J*-»J (j^j . L&J «.1.""^ 

_>__jll __J[ -LojLuJI (_u_-_*»JI i_jljj__JI ___) Ji)VI _-lc 4jj__JI oIjj mi iU J_LjI 4jMj j j ■"■"■ (jl ">JJjj_3 

.(^jjl*JI (jx. L>oL ->jL___L 

»IUf [ 4jLaaj JjJjJI 4jCjj __lc JjVI a»L_iII ___) (jJJJjJI "ij; ;-■■; jl j_jVI jl n'f I _>_.Ijj-)I <j[ 
1 * 1 * * 

j»l jLo (jLDI I jjk ___) LjlcL-j jlj -"■■.!; 4_»£>lj__U "U_iV1__ _, ~ j ■ '— j * l <«jj2jJJ (_, t i i j j_i-'l J-u 

(jjjJI {jjJl -_J j _____ I Jjl J- — — '■ VI Jj-i-ell (jjJ (j-CJj .t--iL___oj__JI (jjJ -4j"MJ.I Jjjill jLajS-l (ttjJ 
4 j 11 111 __lc ,_"JJ__- JjJj __lc Jj . — ■•-■ H j j t"j Jl3 4jV '._i"J JuJI 4j 1 1 111 (^JjC 4jjVI (j-u (jjJuLall 4 iltnj 
^yiisLU (jj-^" "^J (J> ^ tytj". .(jTj JuJI (jx. "LsoLiJI 4xa jll ^yo\ j-«VI (jjO (_, ii i~ J Lo |«JaJu4 ^yjj (_fj JjJI 
(jlj (^^j-ujjl-? Ljj£jLjj 1 < 1 1 11 8 (_gj imj II (_uijjjjjl (jjiJj_i-3 (jL (_, ilnll ^h"itU jlal , jLil! J j 1 1 11 ^tJjC 
Jjj-9 J4jj(jJ(j£Jj .(j_JjLjl ,1 if 4jjLiJI L>Lj«JI LajSjJj 4jLu3VI 1 .11.1 jj* (HTLV~1 ) (_u,Jjjj3 
4jjjjjjj 4nir->i tiJJ j £->-jJJ ,(_gi>jir->tH i__Jj_ojJI (j_ojI 4 jinilL 4jJoLjjjVI 4JjVI (j_a 1 ^ nnii 4j_ljjJl 
(j-o 4__jj__o -jjjS 4-*Ja-y <» __JI. i_Jjl ^^..jll -_U j ____> fitjj_>Jl ftljTj S JjJuJI i___*jjl _(J_i_- (j"l ___![ 

Jj_)Ij_iJI tfj_-> (jj. _____JJ«__tlj ,jljjaVI 4Jl.ua j»L-1 JjijljjJl (jj. Lcjj i3_i_j (_-jJI 4 jin"i<U jJL__.II 
Max) .djjLi _u_iL-j ( Charles Darwin) ,jjjjl j jJjL__j ^jj 3, >.,-.- LLaj .c_Sj __JI ^I__-_j 
i___-j j«jj_iil (_>_ jj-JI (j-a 4j_9_? 4j__j _j1 j[ , (Thomas Kuhn) ^jl^ 0 _,Laj_j (Planck 

-ijjk (jjj 4_-LuJI __J[ J-»-JJ (_J jJI ' 'l;-"H (jj- L__l_i IjjLCJ ■ I j"j— N ■ - (_, j" '<"■ jl JjuJI JjJ-J <j' 
(j-ai-l Llj .»Jjj--JI i_$lj O^j-^r 6 ' . "^" ^ jj-uJl j\_>lj_a __JjjjJ ■ ■ **■ '_■ (jl i . i.-yj 4 j 1 1 "i'C 1 1 -*JL__aII 

(j-OJ . J_OjL-_jJlj |__" Ij.j-.-H . .1.^*11 3;."'.ll . 20 1 5 "Li-Ui Jji-CJ 4j___-Lll />j_-> I itl) J_- (jjSLL-l Lj-ll 

4_>-L_-yi JMi. (j-o 4j1a-JI fl-L-> (___. -Ojjin" _u3j-«JJ 3 jjihU 4j_-JI i_jL_jI£JI (jl LlA 4jjViii1I jjjII 

.1 JX\ 4-pJl oLl-KJL 
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i jlill^ Jrtol l 

(j_»l jy»^t\ (jj» _JJL_)I ^Ji (/jU-JI fuiuj jljJ^O 2___$_U Olji—JI :(1) |»3j J_j>-»- 

.JLLsjll 





> 


. —A kJi. 1 

(J_jj,i 


2010 


6 (jjijj^JI i jjjuII l55jjJI i_jL^jJVI 


jju_JLI< .l„V,ll 


2010 


(i_<;jj- i .i.iiii ) (^) i_sj-j_JI i_iLjjJVI (^jjjjs 


2 ^j— II (jj* j_ _— 1 (j_ >jjo 


2025 


((J_4J_) \ ' l'" ) 1 J_l_3 J J. r 


2 J>ji Jl (jj« j*s inll ^yojjs 


2010 


i^jj-jJl (_,<ijl->JI (»j>JI u^jjj— > 


4jj3jJI_5 (jjlljjl jliojJJI (J_lj^ol 


2010 


jLl (jj__ijl (jjijjjjj 


atjtljllj <_i— jN jUoj—u 


2015 




jl_|_VI UjSjJ 


2015 


0' J— — II II O 1 -— >~ ' CH^JJ^- 

jL_v___l (vu«j__ .(MMTV) 


_|J— 11 jUojJJI 


2015 


Lj_c. <(c. pneumoniae) Lj_j 
.(porphyromonas gingivalis) 

i<jjIjj>JI < L>\__U |flVintl (jjiJjj_Jl 


(__;.! ,.^-..11 , .l.^.-.tl 


2015 


r ) Ijj"^ 1 ■ 1 't*> "•■ ''1 (j-"j6 " 

(pneumoniae 


j_jL-jJI 


2020 


T. ) (_gjujj>. La J Mjj__I _jj (— L_Jo 

. itl .7 ,U tl 0 -<j$\\ ■ (gnnHii 

_J_"J (ji >jj» (jjijjj— 1 1 Miill (__>-l J (_Sj_jJ_1I 


4x__j__JI j»L___l 


2025 




, .U5ll u Mft. .I f -.<VI 


2025 


>-AS J— * X- l_f >*4-9 CH-JJ^- 


LLluiJjjJI jUoj_u 



(j_j__i V Ljj-CJ_9 iJjJjc? 4_jL_II l_V3a_JI Jjjl>JI I jl_ (__d «jjljjl <_iI_jjl_JI j>jlt-' i n~) 

(__3 J— «JJ jiJ jLxlc.l 4j_ .LjJj jIj_VIj <\ju_J.I <*JjjiJ JJ4— > Jjl uru l_j_ (jj«jJI (j' 4_>L_jj 
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dJjLQ-oJI djjJJOO-ULLoAJI 

___) (_TjJjlII 4jj jm Jj)-l9 .(^TjJjlII (jC L>_L "jl '""* I ■ JjS (jjs 4j l-9j"i« * j*j. Loj) -LjJjJ' (*-""--'"■■ 

(_-lc JJjJI (jl <(_rju___j_1 ' _ ■ I ■ —' 1 1 (___) lJjjjlII 5 Jj__ 4j_jJI_i _j_ljjl oLUojjji _>__u 

-_-uijJ.I (j_=-j_Jtl J_vj_ Jjl_)L jcj jJa_ **■_,;*,.,.. VI (j-JJjJ1 <.■ nnll Lol .j»JjJI -'L»j_l J_l JjVI 
-LtuljjJI _)L_ <_JJ j ____ SjjLc .j*»-jjl (jv_c jUojj_J < _ i j iii*? __j uijtl __iulL>J I j»J_}JI _>■-_) J-^ JV-*_I 
L«j_jL_j) _j__JLJI JLLC 'LjLJI L"}_>JI Luij-jJ Jjjs) CjLUojjjJI ojjjj 4jjiim1I _jljjinii"lf «LijHl 
jljjjVI jcj I jLfl iJjJLL .(jJj-iSJI 2 ; ■ ■■"< ' I -JL__>I ___ SJiUlll L^jl j Jj_l jjJI «L-^ljj V (^jjiJjLS 

___ 4_uj1j s . jji 4_Lojj.l _>_>l jjsVI (jjs _._■ ! ■;■■■ i _■*..-_■ (c. pneumoniae) Lj_-Ljj 

l_ i^jlj-lojlII < ,1.,V.ll Ji~ L$J LjjuLi, 4jj_ 

___ 4_____J*,| 4_l__J1 _)-—_) .jJLl4jjJI *-Li_ ■ L-_| "-. . ,. d ^.i <~< ' 1 (j_-.lj_a^_! 1 < 4j jljJS^LI 4ja_ L_M 

4_ajj <*u _J jjl 1 4~__JjjjuI JjJI JM*>JI ' < Ij "■ *■ * (j ij-*. jt, l«"i nil Jj i4 •*■ 1 11 i*- 1 ! £jj <*innl 4JL--JI i-juk 

. (c. pneumoniae) Lj__j ->L>_ 4j,„l,.i-jl 3-L>j 

j__itl JUCJ) i(_;-Lc j_C J<i*mJ 4lj_>LjS_ijLp_)Lloj_jJI (_^(_T_)Jl«JI 4jl Iiii1<LoLl1I 4__>J_lU <jl 

JJb>_U J_*_ (jjjJjJ _najJ_Jl _-__>-LJI _)_' 4jjufcjJJ 3jJJv» L_>J_>_ i_,l<iill J-JjJl (jjiLul (__-_ LjJjJ[ 
4 jmill <>__- <_jjL<) (jLujyi >.m ■■->*■ ,_J_I CjLUojjjJI (jjs 20/ (_,![ 15 (jJl^s- f- IjJ 4jJL«ja ljLluiI 
jLljjjjiI (jSLc-i ^jjJI 4jjJiijJI l*jLUojjjJI (__Jj-. I Jl». 3Ua 4jjjjI (JJLlAj 1 (4Jjj, 25 Jjjj 1/ (jjs Jjjl 
(_£j-ijjjJI jUojjjJI ^(.JjjL-JI 4jj jiii(_yjj-.L-ij->JI ,j[ .(5*/(jjs Jjjl ) Lj_j 4jLloV1 ^l-iojjjS^jJL-JI 

1 j '■< cjLjijj-jJJI jl (Peyton Rous) ujijIj u£±t *-jjjI Lojuc 1910 ^jjl^*. j-L» 5j «" 1 » < 
jLIojjjJl ^jJs i^jjjlII 4jjjiii1 (j_uj3jLlU jLiiii ^icl jLaj .jLIojjjJL -rL>-jJl 4jL-o1 c ^jJs < ijih"11 

j_iC jUojjjJI , *■! . , ■ ■■ ^IjjV1 lIiLLl*-. jjJ (j_4 jis LjJI j«j La .1 ir oLjljjjljjjJI jJ*-1j)1 (_jfJ- |Oj-jI i<-)"i ll 
i«jk LoJ-u ■ p *jl , ^"'.1 (j*>Lcl_ (_-J, I Jj i"--l j .4jLjJLiJI «JujJ 4j-j*>L« 4jJI (__Jl Jjj-.jjJI j«jj i4jJulU 
L-JoLi- ^LjJj pj-a j .lii " (__j3 ( _,"ilf-iit l 10 aijlri^ . (jjs-o jl i(_; j_*-l Julj 4JLui jyljJLs^__j (__lc ojj " - ""'J 
l_iM_JI l_i11_JL3 .(LJjLjj ^jiiiljjj-) ijJj-Ll -jlT jl_o JjJj_T 4ni-.li.iU l-jLJS'1 _>Jl--I JJ5-1 

.Jlj_- VI < ilf- 1 ___) («jLLLLa J-Luu Jjsju (jjajJLI i_jLjjji1 1 _ 0 ij->"i __i)l 

1 iji.i< i_-_ijl«JL jljjj)" (jLs ijLlo>-_J'_t (_;juj-_jl1I ' ■i--'"ii 4 1 1 n i IL JL--JI L-iTj 

jJkIjj jl 4_ic |-j»<-r a (<_jJ___JI __jLu . .Ij U ,uVlj ^L-aJjl (Jjjs) SjL»JI 4jiftjJI (jjaljJSjD 
4j__JJL 4j12ul)I (jjalj^s^l 5_.--j--.-- Jji»l jjjl ojuk __)l lJsLoj 3 ■ ■ ■•"■< 1 1 cIj_l>JI -tJl ,na < .juii 
i__j_u jl c j— lL! (j_L«j ' *■_.<* !.»■-> Ij-al ','■■■< _Jj)JjlL! jjj -»"■ II l_jLljVI Jjl-cj Lo jutsj) l J l*ii il I 
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iJlUl \Jjo_qJI 

><jca1I » jl* ___1c Ijj S|jjij^Jl jl i_iLij^VLi jl (_jLjjVLi jl (jLjj^JLi LL_-_j» jLill (jj_L La-uc 
^jjuJI ^^(jSJj .(syphiliticinsanity) i_-jj-jJl Jli_iJ j_LJll __)lj..yi ___jl j^iu_ji _j_-_u 

U^J-^J l_"j-""j-*' Jjr*-" U_-> (_L-JL I jlaJJ J-3 I jjl-> (jrl_-».LJl ij^ '•<Jj_i'".' UjJ J^ 9 ' U>J-*j-l' Jj--J' Ls- 3 

^jjjjl _j| 3j£L_j jljjijMJ _jjj\j-L>. e IjjjJI (jl£> t __£ j_* jJJ (__u_ji_i ___-jjuJL jIj_sVI jj^tAJj .(_^jjkjJI 

(j-a_u3 J ' * ■*__; ; ■■■ J-L>- ^y-J _"jjkjjl JjJ-JI J i t-t°l jjjL-C ^«j .___"jj_jjl Jj_»jL 4jL__.yl i i j i n 
SjU^I j^L. c_.L_.VI 2_9jjj_« j_i__ 4j1_uJI j»jJI (j_sl j-»l JajJ (*-*_ («Jj .4j1_l*JI (j_-lj-4 , _ , l («JLc 
L«J_ijL_uJ (jtiJLiJI JlLc. 4jjI_JI Lj _VL=-_J I LajSjJ (_-J[ -HJ^I (jLijjJI Ij-k (____ LyJ-J iLaLi- 4_Sjj__4 
L_-_> l"jJuJI 4jjjnij jl j_.VI (_Jj_- tfL>_i Jjln'a (jjl^ Ll ^__3 .(_£j_kjJI J J -*- J ' (__Jl L^JLa (__o_jjL? 

Jjjlu, (__i«-j .(Jjjl-JI ____![ 3j__j j_u1j 4_uLjJI JoLx_VI o[ . ( schizophrenia) j_L 



Luj j»L___aJI (jl ,_-__- j_-uj)-a JJkJ ij-jjjJI ^ll- - jl tLjj-JI j-^-ljl (___- 3.jLc (jjjjal i^-inll jjjj iJ-HI 

ji cl_L__JI J}L>. ^Li-j iSj^jJI (j.4 l-JjS/I j-j-iSn J}L>. ji Sj^jJI Jj_) i(jjji_- (_>_. L___L (jj_L 

^ju_«_il_j . Ljajl „ ^ j .".j 4_3___i_i/^JL 1 oLi_o^_j___l L) 4__4_a CjLLsLjjI _J.Lj__.I (jl La£ .J-JJjJI jJJaj» 
Laj jAjjjjiSjj jll ___ r Jj-_-_J (_-j-3-j^ J-lL-U Jj__-J ''■'■;"! M_-« 4jjJL>- 4-uIjJ i_JLi__ .___"jjujl 4.1 1 1 m ___JI 

4__J_i_*ll jl J__l (j_4 ______ 11/ L? jj (^Jjj, J->JJ V 4__5Jj .j_L__-_JI (_----J_4 (j_« 42-/ 

t lj_u>JI ^4_kJ . ^L___l_JI (___. |_gjj tll 4oj___o £j3 4j Jlscj (j'-'l plj_i_>JI JjaL-jj .»L-e___)'_M -___jL__JI 
I jl ^ * 4j_iIj_Li SjuJlc '*'Ij ;"'*■ a (*J^JJ 'O^j-^ (j-* ' '"" jLLa 3j_>L_JI (jj____Sjj Ijjli. (jjjJl 
JjoLc (jjo jjj£> JL>- ,__J[ ^ i n i ii j»L_____JI l__3 (jjjjujl 4j i j iuj jlj_sVI (jL LyJ lt^-JJ I j-* ij$ .Jl q ~-» -VI 

ur* ti' 1 jJ' '.-'".' 6> m-*_ cs^ 1 (retire and expire factor) »1 .^rt^lj c-iUnn^l 

.-_L_flJ,l (jUj-4_kJI (_-J| J-UL-Jl Cjlj I I II II (jj_____ 

4_L4jJLl (j_aljj«jLJ 3jL__-j9 CjL>.L_J jjjlaj £_uj (jl i _ i *r.l 1 4 1 i ii 1, 1 4_u_«_>JI -jjuJl (_5_La (_-__- 
_^ 

jjJajlJ jLLa (j_oj_»II (jj_o V I " ' '■»j .__■__> (j_-J 4_jjjjjJI JjoIjjJJ I i'4l ,*:,"< I (.JjJlc (jjC 4a>.L_JI 

.(_>_._>. J_L__u -JLjJ- cjLs-L-JJI tfju_(jj_o (jl (j___u i(_^L_- J_L__u (mutable) 

Jl» i(DNA) 4j'l (j[ l5jJ' -_iL__iJjj_3 <__1c Sjt-i.iinll (__lc 3jjL_JI ^J-u (jl (jjl I i K flj 

i ( RNA) 4jI (jl jVI i"iI ■■■Jjj ->(j 4 j .<! 3jjj__u i_l)L-L_-Jl |»l_lje_u_iL i(_gj i« ill (__, njl-»Jt (_>" J J J *i 1 1 

.l__£ JjJ_v L __».jJjjSu j»JL_U(j_3jJj (_-ic 4jl j~"iintl 3jUjnill < ilt-»""i .4cLUI (j ^ni (j-ijju_9 Jjj» 

i_;jjL»iJ 3jL_-JLI 4 niil itl JjLuijJI (jlj <j__ jJLI (j_4 (___u 4 jm l il ,l -_jL>-L_-JI _jl Jj_) (j_4 ___ j__i Liil 

-J__3 (jl JjuaJL ___jj_j (j-*J .4j jjjs J_-lj_4 (jj^ jjJojJI (j.4 lJjJuJI ^ 'm i j njisjJLl i i u "i (jl _j-L«J 
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dliiLoJ I diuj \j guxanJI 

(_-JJ-JI J~--llj .J^aLS i_a~i--.« _;jj LL__lj i-tlj__'_'l J_~l _;jj _rjJ-»Jl <lJ-« 4 i< n j jL_ujVI 51. ..I... 

.1 JL». JU-w LjjJL-- ^ » 1 1 (_;jJ--JI J^ljjJ JjJj-JI ajjt Jl« jjjLjj (_^)L>JI 

i (virulence) 4__j_Jl f j'i; -jij.y.ii a „ ,,.,ti , u ,4jj__U - ....;\\ . 

* - - * . * . 

____ 4_ijj».VI j-l-JJ ^dr-J dr-J LL--I jl 4jjL_, jl 2 Jll-ls- j j ■ —»"'-' J_ to" jlj ^Utl j/m i Jjl-_j _£ jJl 

__JI 4_L_>yL 4jl _,i«<u i4jJl-JU _>_sljj-VI __L_ SjU.ji.iU 4_J_i 4__uJJ -lSjjL JJJjJ-U Jlj-uJI I j_* 

^j» . 
ioL_3j_.il «Ju-U _--- "j t-j ...11 ^jU'. , .. i j| l__-_j i__|J--JI jLuijjI _____ SjJLjjjJIj _JjJliJI £____. 

jj>.lj JSL) 4jiuilLjj .(jrdLLujj» ^jjjiuLtjjj (_,!_ LjL.-. (jj_t_i_gj (jjjJI Lflj__.l Jj_-_j ,_-JL-JLj 
. . . 

(j-« J_)_l ____ J_-lj £jj -J_>-J (_-Jl Sji-lj-dl 4j_'_'lj 4jjU.nl jjm"i i4jjijjjjl <j_sljj-'_'l i_ajiir> 

^LaJJl (j^»i^i«) Jjl l_jLjI il-SjjI i Jj-all (jjjj J-J>II J^Li. .ljJJl^JI I jjfc Jjj-L-KJ 4-i_-_u .£ jJl Ji-JuJI 
^j» . 

4jj.a-.---U 4jJl_g__iVI L-jL-isj-ill J-U *_j_« jl l_jL-_L_-JI ~l i--". ...I Sjljjll Ji>L_- (j_a LoJJ '^, _) 'H 

• 4jjjj>J1 tlil jLcsJ.1 -LajL__« (jic. "jU_,...ll j__ J__j\II jjc, j->._M r_, --11 .Sj_i__-JI JjjJl ^ L-La 

_j» 

4j3jLL» frj__-j (jl£ ,_-JL_JLj 4jjj_>JI l_jI jL__il ~l iV. ...I (jjLLsj t_}L-> iS JU«_>- L_jL_>j-«il i-.ilC I ^ K« 
f j__u ____, SjUjnill (jwa (j^ n" i i ii i4-_Jj-JI _-i-- "jU_... II I '/.U~, ...I jjij ,J_.| 4jj_oJI __jl-iL__il 

.4jjj_>JI l_)I_L___U -LajL-La 

£_a Ljpl j -LSjjI-JI ^LjI (jJc -^-r n ") >_a<Lu/ "-Lso 4j<aj3 Jjl (jLjj , 5 /»\l /- , ,UII jjjL L jiejl jj 
.4j-ri,-»ll CjI ij.ii-r"llj 4jjll>JI L_iljLesJ.lj CjLa-LjJJI «oa JL>JI (jlST LaS" lLU jj ujJjj-S?! (jisljja^l 

(jji--jj . J inl i/iiU JcLojJI Ijub (jijl ■ j j '"il ' . ■ * ■ ^*.* i--L><j Jjl (jljL j\jjjJI 4jjju^-J IjU'i (j£Llj 
S jlm->JI 4JL-JI (^J^ <cj-ill (j>3 (^jjLjJI JLojjVI Lu jl->I jjj ijjij (jl J ""■*• 1 1 (j-a njjjjJ! i ^ . '< /» 

jl n^yi 4jl /11- SjajL ^yjj LjJjLa (jj^ '/ ■ ■■ (jiiJj i4j jjJLl 4jJL^jjiyi (jjoljja^l Jjj» (jisljjal 4jui-Li 

.4_u3_LlLI (J__»IjJ9_^I ^ U ■ t 4_i_-lijjL 

(j-aj-j -_« l_jLj_l_o 4_>-lj___ii Ljl J.JjJ.1 (j_o S4JUSJII 4-l__i(jri ino-»JI (_;___ (_iJ.tj (jj _J jjl t^.j.JI 

(__J[ J___>jjJI rajj j<J La 1 JL-U Jj-l-- (-J-i .4j___iL>JI Sjt-ijnill (Jj-bejJ Ljjj4_>- . U j -s" _-_Jl JjsIjjJI 

( rtnVi -J£__--., ji«j j]__jj__3 , (HIV) -ujjiJl 4-.L.J.I _j 1 (j-jjjj-d (j-Lc. SjJ-_j_-iiJ jljjl-- ^Ij-s-I 

j» ji 

4_J__ jUijiii" (j-Jj u_iJj-L_-JI -c-J-O (j-lJl l_)L_-L-LLJIj l_)L__Jj-i-_JI l-jLI iria) 4 j«j^jjJI Jji_-Jl 
4_ 1 _u__JI 4 jl iS"iiiiU Sjh ill «jL-s (j__ JjjV___ll Lal .Lut-gj I j 1 ...—" _* i_jjl_> jlj 1 L^jLLj (j-a ( L_l_^j 
L_jL_iJjj_aJI l_jI--L___L 4_ajL__a - lj _ . ■■ * jjU 1 4j| jj ,4j-.L-JLl (j___Li (jjjjj_i_— J 4-l_j— *JI 4jjjJLI JJ^ 
(j-a oLiuJjlI (__£ jjl 1 -y- 1 ,iV I jj jnl"ill 4_J__ L^jJoj-oj ^-lil Jijjiill (j_o 4jM__[ jjbjjj jl L_j-C_»jj 
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tJIjJI \J.r^ q II 

<L__>Lll SjuJulII ililjiinll (_£__- .jlc JL>JI _}L_ La_" ~ i.Ull 3 j-LO __Ioju Ju_> __L_ijjj__JI l_iI_L__js 

* «■ 

3L_»JI ^jja __Ji j-—j jl jl_c . . ___>jJI ■ . ■ • ■& jjk <LsL La J ■*-*»! . L_,l__. L>.^Lc j_3jj __J 4_}__]j — 
^^jjl <U3-^L«JI i_j_>.L_Ltl JjLtu l_U j j_ej jl J-_r. L_jjj i(_^jj-_-_JI __I_L__« Jjloj tj-" 1 ^jJL>JI 

.4i~jii(l «.j-iu (__lc SjUjniH JlvL>- (jja tiLI j j-stj jl _L_r. L«jjj iSj_uL±j> _JjJul1I Juu l^JjLjj jcjj 

__lc iiU.ll Ljjjjajjj (jlll 4_*t_L>JI SjUjiiiII (jja £j-JI l_U j J-3JJ V 1 <j X Ij 1 5Jj .1 ii - JjJLtJI ojljk 
_HJU Lj JL>.1 I j[ L_j_ji Vj ijL_LVI _Uj-j4_ii,~i-»-llj ( _ y -JjJI J___Jlj_rjjL>Jlj Lj__.jJI Jjjs (_-_>l j_«1 

.<Jjjjo 3j-__l -"jj; *n SjLoJJ __L£j_U -.1 i---, ...I. 31.^.11 __|_ 4jjjL>JI j_iV1 jL_cVI 
SjiUI jijjuSj (___JI <jjc.jJ,I 3 jujl>JI djuiLLII _>_.lj--VI JL_- __JL>JI _jl_JI {_y> (*^jJI u^-j 

* * * F 

jjjjja __Jl ( jj_VI J!La) 4_U__U 4jjjVI JJLC (j^ilnl _j_<s 4JJ "i i a 4_>.jJu ^j_*Lj_j _jl 1 i i*C aj i4_u_sjVI 

(jj_9 __-J_- Jjj\j La (CJLa ______ . Jx*_U (jj-UI i i^ i ' i JlVL>. — j____ -_>_jVlj ~ Jii-lj jl 

* * 
• Jjj3 (__; j (jja JUul (jlaLLa (jjaj JjS (_£ j (jja £j— -I J^ ■-.' lLU jj ijjjjjJI (ju (_yJ.Lc JaMjjWl l-jJL>. 

ilLM__-V1 Ijj- 

(•-K-^O^J -Ljjjjjj (JL*JI *Lsejl J-i (jj. CjLbjJj. _!____=. __.*>L--VI ljjk(jl JuVj 

(jjo j-iljjl (_<;jjl (HIV-1 ) j j_jJj jjtj Ijl>.Ij I jjjl>. L__j_c_j> VI — (^jslc Jl>- ^yic — jj (cj_) 

* * 

pLoJjlII 4_wj ijl___> jjjVI pLj 1*1 1 It' ihLj . LSjjips LLLc pLj ■ _ ■; ■■•A Lijiljjuw SjjJlccjo 4jiU_Lj) 
(j-U (jj>J . <JjL«-4 CjljuJ-ip J-LuiJ JJS l^jJ>-I (_jL<3jjaj4 (jl ^jjs L-iljjJ -- 1 pljjjjl (_-J-- 4j)LlIIj 
(_ijjjl (^yJjjJI JjjJl (_)j/Jj-_l-sj i^JJJjLaj VjjjI Jjjs 4j-_^_L)I l-jLjiJj-i-_JI 4-5_)JUI 4-*j5ijJLI CjL_sj_»JII 

jjjjj^ jjjs (_k->j-« (j_9 Ij->v>- i.i.hh" _;jJI (hantavirus) LjLk _>-jj-i-9j i^jj-JI 4 1 <i h 

(_<;j_jjjJI i>jjU'ij jj1_JI (jj-L>- ' . ' ' "J _jjJl (priOn) (jjJJ-Jlj iSjLS-ill l_iL_jJI l_ij_- i-JJ-L>. _r-4 

.4_3_>s j-sc ___, jisjl l ju» (jia . (Creutzfeldt-Jakob disease) ljj^L». j_j_3jjjj<: _>_» j-« 
» - »■* 

L_jV !4-j!L_ 4jjL_j 1 ' j" V — _>_,jJLL j<_^_li-__u _jl 4j_l4 j jkVI _j_a 4_l_l-uj La - __L_>j_«II t>J^2 

i(j_sj__JI __jl j_i__jl (jja J_ujj V (___ij_jl Jj a Jl _j -jj ■ ^ a . _ i . /il 1 1 1 _j__jL___>JI I _ ) 1 1 '-■■.■■! 4_oL_jjj 
Lol .4jjL- 4jjj_j _JJJLC l-jIjj_ ,*cjj 4-t>.jL>JI 4n.i1l ___) nL-Jl Ji-l-sJ V -J_y[ ,j_jjj_J (jl LS 
j»J->J JS^I Jjj» Ljj__ ^ Vill _j-vjSJj i4j-Lc j-ic 4 Uinil JlVL^(jja V[ j-mijJI (>u Jii ~ I~> M-3 l-jLjjjjJI 

.4jjj-_II ^jj L-ll_llllf J J Ml.lll 

Sjjjj JjJ—J (jl (jS-4J jl LLL-ajJ Jjl_JL I '■ *'_■_' (j__JJ«J (j_jJI L-jL_>j_aJll _jjs _-j-j2_>JI j___>jl J-J-ij 

iL-L_i4 n_il i ii (^jj-JI 4jju_.___Jl e j-U_VI jj- 11 4-JL>JI 4JjVI __jL_ I jLi) .L_l____lc j__*1 

__ikj i_j__>j__Jlj jj«jLs>jJlj 4"i*C inllj 4_i.iliill 4-4 jVI __A 4 m i»ij 4jILc 4jujI i . i .1 1 .1 1 M-l9 l_ijju _j______> 
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aiiiLoJI diuj \j(pjxahi\ 

^-Ji 4_!L__> iUUq 4 t irij (jjo (jj-i-3 LijJ . I g ir Jj_u__ jjlj 4_i L__ 4_l__>j__ Jjslj-l (j__ _____ 4_jjl 

t V" iinj jjn ill tf j__ JJ-J-J j»J__JI _JJ_> ' rtii-till JlJ-». lj_->-l >--lji > i I» . L_!j_- (jjo , jj i 1 1 j»_J->>J _>-»■ 

.Jii_ , l l^i^iti J____JoUlj_»J 



^,^1 ,^-.^ij,-,,„ JJd „b : ic, f i : -.vi _i__J : (Paul W. Ewald) jJIjjI .jjJLj J^j 

oLt_~L>JI ___. 4—__ olj__-L->_- ___l)Ij i4 hhiiiL. ___. ^<__>___ ■ -* J-bJ i_-JJ i« i II _____)! ___) 

<-j_L«J,l _y_sl j_- _M «j_-_ <__JI .^— 1L_)I »L%jl i 't i~ _ ___. -Jj-_ c-Ijjuj 4_l_.Ij_ oL_J_~ ^-~_j 
j^Lb (___} _L__L_JI L_u_»jl ^L__:Lj 4_JI jl__u ^jjl (Evolution of Infectious Disease) 

L__>lj_-lj L_J__JI (J--J--J oL.L_.j_-JI 4_i_o_-J| _JjJu_ll \ - y ■■"■ __u£t ttLjJI (jjoj J i_>__L___i__II I j__ 

Plague Time: How Stealth Infections Are Causing Cancersi ) "ajjLa ^j_-i 

.(Heart Disease and Other Deadly Ailments 
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:CL0L^jJLCUl \JJL OJJJ 



ubill ijjjJLjjjjJ dJjaLrs ..(Tx±Lc doJoLo 
( jn^iii Qi£; cLsloL3 djjj±rxL)JI cLsJJI f n ni n 
Oojd^uLo-S clo-Lc ,dLoiLcl cLo^jJ-og dj_drijci 
CjLluIjaJJ ^jl-MI j-bj-o \S^J clloILcJ 
6jg_s;J cLLDljg cLo^l1o±i CLLae .cLl^IllluIII 
LjlJ llLu .uuLiLriJI <?-o!jjJ l=uq cl^ljjj ^aJ 
clloJsJI OLcgjdgoJlg jjjLGjJI Qjd Aj^sdl 
lOldjoJI (j_o aj^-Sl)! lM> cLLpgJgihlllg 
Lr_J «cLoJJbn fOJ '" o! cLopLlo .o_L2_oJlg 

.dn->jill \ifti)lfti.fallri--Vh liMI j 0 p^ll 



LiLLb Ooj 'ii f ljjAJI u_o aj :yLaiigjJ UO-P 
Ijn inpo Q-diq .j 'II N l ^licjg uijJb ujj-Lo 
JLoJ^iJJ (.Brodman, Inc) «nJJJ ijLo-iigjJ' aJLbg 

,£jblgj| ^jilj- u i} op .^oljjjlg cLldIJI 

■ £2u\ a LiLLugLo^ u" ,!^jg .(The Reality Club) 

'ĕ±t[* >3ajJlo jujJjlJg jj==u>g .(Edge Foundation) 
cLoJjsJI 1 ji ;M (www.edge.org) cujJJiJI ^lr. 

■UJj^OoJlg 



* » | i r ■ m * * » i ■ ■ 

<1 I j np II CLLUJ \Jf) nin^ 11 



(jj)ihr g Uao-i. aiiiosdl OjgjJI uL=L___if Uo roJLsJI *=Lo-Lc ij-o Q-aJllo Oiiicj-S 
fr>Aiii uo l^oJgj-Slllg foq-Ls^l JL^md oi nMiiuii Lo Jgj=> jgjiJ.LdijJiij r°J aJLsio 

.LDli__i >jk__> OJci_____Jj jl O^oJ UJJg-oJ-o 
oiJLaLnl £jJiiJ UJJjAp Jqj iLsiio jlblll ui±JI u.___l-___i LOJg^Jlg i3j-_cJJI JJUjJjiJLo 
O-poJOjiiioll Lol ■cUj-cJI l^±_q___. ijlc Ojlujj 5Ll___ cloLoJ J-o 2050 roLc JgJ-__J Ui±_oi 

clbjJI J-l-S-O £ LOJjU OjgL__JI ai_J_li_iJI OlicLlJ i*i". miS ^> Hriuo l ij Sijji ijJLdLLo 

Olr_j_JI junOiJU JgLulo Lbg-__uJ oa__uU o j "»6i II n mh II LoJg .LijJjg -K-pih II JL£__b_Jlg 

UoQ. .aiplj-oJI L_Jlg-_ii ijJjLlo JjUi_i_i__iijg ,lij_J l_2_QJU ijjj.-^j riljin S| c\ici v>J-c OjjLrJI 

\|l iii ijj ajjgjjjjJI _:Li___iJI foJLc Lolg i, 'ImMI I 6_iU_i_oJI Oj_cJI JgLLi _h_o_oj Uj |±i' foJ 
nscjjj-pJI O-o clcg4__z__o gniui ij_lc Jqjcl__JI Uo Lsjjju Lii±_oJ JLol___l ijnj\;n jii±_c.l_i 
.j_u__JI oJ.c gjijin as-jjjl Jj-pJ as______j ^gLmj aolSii L-JJ-ig .Op^iiJaJI UJjLdJj liili 

pf]S^illf) U_Lotlll OLSjJJJ ft '"CHUO^.!'" J-iS9 l i\iliMi L____&6_:Il6 gtO iir-j'in.1 ■ _! rft n ) 

OjJo-sJI oUL____o)JI l5J-=JJ. v§g_iiii__JI jjlc 6_.IjJI uLi±JI l> o1 \? Ug ("TaJc £ iLkaUt 
_-_6 oJJ! f-J iul J iii llrj OlcLoi-PlJI OUcl_l__JI Li_Xli yjj ">ij Jj ■ u'i''in LJJJ-£-Jl J ;6"i iii _ II 

. iJ-J-Q-oJI LJJJ-2JI AJ_ir_JI fDJLsJI OljgJaj InMr i jn -Sp Ti 

:fOL__i_J l_d>J_l__U ijj uil j roJ 0_JLQ_o ' ,'1'iS II j-OJCjJ 
■ ijJ I riU oii j S I. i.i pJ 1 rft I o « U"Srjj i.j. iirjj „ rogjj Jgj , LjJJ_-JgjU Jjgo_a < j S ' i JJJJ 
,Og.-_Q.au-- ; J- - : m.i i : \!Q,n ■ ^ "gjj Jg "qS 'il niili. j i i SgK ^jl i*rijj. j,;op Jrj; 
Ojlgiuj * Aillgiii .ujjjJ • jjgLd. .v5_i OjLo • UUJjLdi LiJJJj.J oj-ag^. . ''iji ;■}"■ y gjiiiJi . 
.p| Ojjgj . jjj ijjjLo • JJJo l5J-DQ-P « LLLL±ig_iiJ (-iljjg-p . jjj_J UQjLp « JLo-DgLS 

OjiOJJIJJ OLj! ■ JiJg^JJJJ ijJ ' JJLpgjJJJJ Q6jj I" . OJLlJJ .oJJJ J_pgj . i_j Sni Igtl iii 
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